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correspor:dirig cavlfy \r- the interface of a secorid polypeptide. s:.;ch ihai the proiiibsrasxe can Lx^ positioned iit the oay'-iy- so 
a% to pro!T!ote' neteromisitimer forfnation ar-ci t)'m6&r non-jorn-.!jti:-!-!er forrria^ion. "ProtiiJ)eran>>3^>i" are conssriioted by repi,3cing 
sntal! amino acid side chains from tt)Q iJtterface of ^ho l^rst polypeptide with larger side oha!;-ts (e.g tyrosine or tryptophan). 
Co!Tfjpefi5>s-'Ory "cavities'' of identio^si or s^rfiiiar size to the protuberafic^js ^sre cre^sled Ir- tne inlerf^jce of ^ne secofici 
polypeptide by rspiacing iarge ami{-io acid side chains with smalier ones (e.g. aianine or threonine). The proli:bsrai-ice and 
c^wity 0^3 n be m;3de l:)y synthetic rrseans such as^ altering tl":e niscieic acid enoodlng the poiypep^icies or l:)y peptide syr-^nesis. 
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1 . mw^^Km^xmk-r^m i cdjk i; -^y^^ k*5 iT^n 2 cd j}^ y ^-^^^^ k 

( a ) ^ 1 <7?7}? y -<:/^ K*5 it^^ 2 ©J}? y -^7°^ K1-.5^^^^* b 

t ^ti^t\ * fc (40 2 CD y -<:/^ =3 — K-r 5 1*K;*5^|5t ^ =3 — F-f" 

K;0>£>?fe^$tt, :e)^oB2<DsKy-<7'^F^=3— F-fS^K^iiS^l^^n— p-f-s 

3. TM (a) ^mi©JKy-<^9=-F©«lfg|5^ffi*©7n®SS^=x-K 

4. «A^S;6ST/v^-^ (R) -efcSffi*©*Sffl3^{ciB«®;&-j*„ 

5. a|A3»«;5»7air^/vT7-v (F) -efe5ft*co^eH3«fciB^6D;b-ffi„ 

6. ^Aa*:^55^n-»' (Y) -t?fc5St*cD^lffl3iSi'fB«<7:)::^j'io 

7 . #A^a:as hVyhyr>' (W) T-fc 5if *co|SH 3 ]S(ctS«cco.^r?fc 

8. XS (a) Sg0 2cD5Ky-i7'^FcO:K#lfP^>S*«©:^ccDa*^a— F 



10. »A«s;55T7^:^ (A) X'h^n>^(omm8m\^mm<o^mo 

1 1. ^A^K^s-fey V (s) -e&5»*©«Sffl83S(iiamcD;&-fe 

12. igAaS/iS;^^:^^^!/ (T) -efc5t&*<D|SH 8:«}^|E«co;^^„ 
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13. mT^mm^^^v^^ (V) -cfcsw*cDfeH8^jcis*fecD:^^*, 

14. ||l*3j;ail2cD;i^y-<7"^K^s. #^tT:#:©^mffl«Sr^tpft*®«e 

m 1 ^(-tamcD^^o 

1 6 . m.#^<D'&mmi$(.A^ I g GS*T'fcSlf*®^|ffl l 5ri(cfE«®:*-&o 
17. I gG;aSk h I gGi-CS>5st*©|iffll 6 :«t;iSB««0*'jfe„ 

1 8. ma#*f*:d^^— a#mi^*T:#:-efo5ft*<^»SHl]Stc|H«(D*fi„ 



2 2. ^2»jKy-<7"f^Kc0 1fi07£»«S^5«AaSlc»m$tL5ft5ftco® 
2 3. XfS (a) « 1 StF^ 2 CD# y K% 3- K-r5^®?;aS?g^*IB 

2 5. :^#^^{c*5v>-c^M-r5llicojKy'<7'^K*3J;t;«^2co:«^y-<7'^ 

KSr-^Az-CJ^C 9 . 01»:«^y'-?7°f^K<7?%#gP^^«. H 2 (D^Ky ^^5^ F<7?^# 
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3 0. mi(D:^v-<:f'^\='=t=i—h^'t?>mmRnm2(D:^v^y'^h^^='-h^ 

3 3. ^^|[BIS^5pffLU)!^|[Bia-efe?)lt*<©ffiia3 2 :S(Cfa«cD:^fe 

3 4. ma#a#:^^*ffl)lS:^**Jffi^^6[HlltX^ttSft*«|5H3 2 3S(CiB«<73:^ 

3 5. ^^m.Pf<Dmmm\^ ; 

(d) lm)}at$«^^^f.?f^J5fe$t^/cM«#»#^^lHI^D^i-S^ 

3 6. :||i*5j;T^^2©7}?y-<:/^K^J, «-^tn:#:©^^'Him^tflt*©ffi 
H3 5:«}clBife©:^feo 



3 7. trLft:«S^M^;asCH3M:^-T:fo5ft*<©telffl3 SJStcifaft©:;^^,. 

3 8. |n:#:cDS^^lt!i^ h I g Gi5fE-efcSW*cD^H 1 5 ^iClB^co^gfeo 
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^feT^firfflt-fcofc (Fanger^. Crit. Rev. Immunol. 12: 101-124[1992]) „ Nola 
n^. Biochem. Biophys. Acta. 1040: 1-ll (1990) ft. B s A b CDglJ^^SfW^Sffl^ 

^-a-rs B s AbcDm^c^T— A^3TMcO$|5^t(r*5V^-Ci^V^^iS 

mffflBsAbt^i. Haramerling^, J. Exp. Med. 128: 1461-1473(1968) (CfBxE 
BsAbSr^tfo M#!71*-tV-?— :;^-dr^yi$^"— if (HRP) t ftiCJfiyV^^^tC^ b 



Tlg-a-WStt^^-rSB s Ab 't>M^$nTV^;5o B s A b ©ftilcO^lgtefcS^fe 
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^^^-8-1-5 (No 1 a nm. ±.mxm.) o 

{-ti'l^ffl $tb#-5 (Songsivilai^, Clin. Exp. Immunol. 79: 315 [1990]) „ s 

:^7 — -»:5&tr'f£ffl bT. Le Doussal^fl. >'J3&iS'l4ST: 
J© (CEA) tW^-t^ 0(DT—J>^t. i^:x.^U>hl>ri>^l^'$'mm. (D 

PTA) tw-^'t^m:>f<DT-j^t^mL.. mMRnw^mm(^M(.M^m^m(7^ 

tcli>l,Z^M^J:B s Ab ^fFj^gbfCo Le Doussal^. Int. J. Cancer Suppl. 7:58-62 
(1992)StFLe Doussal*. J. Nucl. Med. 34 : 1662-1671 (1993) Stickney^tt 

. mm\cm^:^&mm^mm\.x. cEA^mm-r^mmm^mjfm^m^L.x 

-EDTA (EOTUBE) d^-^fS B s A b ^IBxE LTV^5, Stickner^. 
Cancer Res. 51 : 6650-6655 (1991) #BSo 

^B&Srl^fflbT, FcyRI I I (IP*,. CD16) l^^S^-TS 

Vt'^a^C*3V^T■^-^^vy^=¥7- (NK) *fflJi&/:^S*iiy >-^-«« (LG 

COPl^id^^-efeS-r ir^iS-prl^^ttfCo Segal^, Chem. Immunol. 47 : 179 (1989) R 
tKSegal^. Biologic Therapy of Cancer 2 (4)DaVita^li, Lippincott. Philad 
elphia(1992) p 1 #M„ F c v R I I I izm'B-t?)—:^(DT—J^tHR 



R2 u±y'^\cm'^'t?)m:^<Dr—M,t^m'r?>—M^mm^m^. her 2^1 
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m^mmm^ir:59mRXJ^%m(Dm^(Dtci^\cmm^tlfz.. (Hseih-Ma#. Canc 
er Research 52: 6832-6839 [1 992] :S.t:J^einer^. Cancer Research 53: 94-100 [19 

93]) o ^mf^mmijim^. Tmm\c2:^mm^hm^i^o^o mm. r^mmm 
f^. UKR2 u^:f>^ ^mmmm^?>mmmf^^mm^^fcm^Tmm^mmt 

^^<iim^tltCo Shalaby#, J. Exp. Med. 175(1) : 217 (1992) p ^fiWSl^Sif* 

cD3/tii-«?» (MOC3 1) zLm!^m^i7ii^r.x^m^t^n^mmtT- 

]) >''^<M(Dt^^\ZX^i'h^^fhtCo deLeij^, Bi specific Antibodies and Targ 
eted Cellular Cytotoxicity , Romet-Lemonne, FangerS,t)^SegallS^ Lienhart (199 

i)p249o «Kj*Bi&t^. mmmm(D^^^^^f^^m^mM. m^^^^'m^Rjt^^mm 
B -mmmi^m^m^?>&^Ki3\f?>ifi- c d 3 x^- c d 1 9 -awsw^rc 

(DiS,MhMfS.^tlX^/^^o Clark^, Bispecific Antibodies and Targeted Cell 
ular Cytotoxicity, Romet-Lemonne, Fanger^tJ^Segalllx Lienhart (1991)p243o 
B s Ab t;iHi"5?"&5^igiSfflti^"OV^Tfi^ Kroesen#^ Cancer Immunol. Immunoth 
er. 37 : 400-407 (1993) , Kroesen#, Br. J. Cancer 70 : 652-661 (1994) ^OTeiner^ 
. J. Immunol . 152:2385(1994) ^^^0 

^m^^m^mt. mmmmMM^tcn'p ^^>^ri:^=L^<>^ h t bxt^ffl^ 

;a^fc»^?)fc*tc:{Sffi$tt#5 (Fanger^. SfJffl^rm) o 
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y-^^-f^) K— vg^Sr'KfflLT'f^JEigSH^t (MillsteinSO^Cuello. Nature 305: 

537-539 [1983]) „ ^'^^uzf V XDrnm^XmrncDW^^^iW^ 'kt>^(Dfzyb 

2A-2E(>Ifa3Zl$tt^o 1212 Ai>I*$tl.5 i -Mitt^Wfeilft^fi^ -ft^Jg 

•^^«.fflUTWSI^^^»Sc mW-mn<Di\l^1^^^mmt^ft.m^. Brennan# 

, Science 229:81 (1985) ft, ^^/<eSi:#:SrS e^fi?Wl'f]»f LT F ( a b ' ) W 

=^ hn^>-^/ai-h (TNB) mmm^m^-^iX^^o ^fcV^-ePab' -TNB^ 
JfeStl> ^^/VSc^ffiWF a b ' -TNEft^ffi^g-a-^ttTB s Ab ^?]^j^-r 

*t^$tv5B s Ab«. mmcDm^mmm^tcDi^iifxDmmtvxmm^ix^^' 

*fficD^Mtt. 'ft:^6tl{^^-^b#T-fii|#Ml^feT:#:Sr?i^^-t-2.F a b • -SH 
myr^E. CO 1 i ;ei-e>ESllH]JR-r5r (m2Bmm} o Shalab 

y^, J. Exp. Med . 175:217-225(1992) p 1 8 5™'^l:iJg'6-i-5— :^CDT— 
t;5CD3}cM-^-r5te:^<^T— i^^^■t-5^^b KbB s Ab F (ab' ) gCD 

!Kitlrt23z!!bTV^2>„ #Fab' m}iii. E. co 1 i A^hmmiz^T^m^ti. 4 

V If h n tnjo 5 iii^ftjj'^ft^^&ti* s/ y >- ^~icH $ B s A b timm. ^ri^ 

o »f< UTff^^tL^B s Ab}4. HER2 UlTT'^&iiM^a-rSfflia&t/jE 

cD^^jgl*^ h y Rodrigues^. Int. J. Cancers (Suppl. ) 7 : 45-50 (1992 

)fc#Mo 
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y<—^i$.mL-XM^^tlX^^i> (l§|2C#fig) o Kostelny^. J. Immunol . 148 (5) 
: 1547-1553 (1992) „ F o s RU J u n^aW^&JfecOo-r v':^v's/-'^ — <7"^ Kit 
. a-g^Sfc-^fCioTSi-CD 3S.tJ«ST; — f>-^ — ti4^l^-2 (IL-2R) 
^ft:OFab' §C^tc5*^$tv5o IStrL#:|^«~Sf*fi. t >-v?ffl«tc*5V^TjS 

s Abfi, ^Vt-^^(C^5V^THuT-l 0 2 fflSa^^^^-T Sfci^fCfflSaSttT 
mm(DmMci3\>^Xmmcm^-Vh^^ti>iM.\'^m^ixit. Hollinger^. PNAS( 
USA) 90 : 6444-6448 (1993) til J; j? Kit ^ tb'S "i^TJi^T^-f (diabody) " S^^ffcOtti 

mtt. B s Ab»f>T-M3tCOSiJ(7?g«&ffittLfCo M»T>T-il. in C«_h<D 2 oct:)^ 

«W-e>i^f?i^jxg^fFW-rstc»S-r#'5y ^;&-f-io-ce«^^ffi« (vj tc 
(cio-c. 2flsicDiTLii:|g-&fi5fi^ji^j7g-t-?> (rtt(c^#coH2D#{i) „ 

(sF,) -mim^m-r^^tKX?>B s Ahm^(Dtcii>(Dm(^ifmhm^ 

$tt-CV^-5„ Gruber^, J. Immunol . 152: 5368 (1994) »Mo m6C05JF^#^fi. 
^-:7/V:^I/-fe-f Vfit^(DVnJ^-0?VL'S:^}-^L.T2 5T5 V:*— (Ci !9 

•SStfrSr^fi-Ufcic ffitW»?«*rtfc^T- (rr(r:^#cDH2E#BB) :7/v 
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Ay :^^t2y^y ^t^i^^^tKS^ffl;^ (Fc) 6B?fJ^^*g^^tL2.glfMco«PM'l*Srit 

^CSfetptC#^^;ftri/^^'Y Ay r K--^>^>'W^^. T»l^-fe:7^^ (Gascoigne 
Proc. Natl. Acad. Sci. USA 84: 2936-2940 [1987]) ; CD4 (Capon^. Nature 

337 : 525-531 [ 1989] ;Traunecker^, Nature 339: 68-70 [1989] ; Zettmeissl^, D 
NA Cell BioLUSA 9: 347-353 [1990] ; :S:tKByrn#, Nature 344: 667-670 [1990]) 

; "L-^l^^^^^tzLnM^X^^-fd^ (Watson^, J. Cell. Biol. 110:2221-2229 
[1990] ; ^matson^. Nature 349: 164-167 [1991]) ; CD 4 4 (Aruffo^, Ce 
11 61: 1303-1313 [1990]) ; CD 2 S^O^B 7 (Linsley#, J. Exp. Med . 173:721- 
730[1991]) ; CTLA-4 (Linsley#. J. Exp. Med . 174: 561-569 [1991]) ; C 
D2 2 (Stamenkovic^. Cell 66: 1133-1144 [1991]) ;TNFl^ir:/^ (Ashken 
azi#, Proc. Natl. Acad. Sci. USA 88: 10535-10539 [1991] ; Lesslauer#, Eur. J. I 
mmunol . 27: 2883-2886 [1991] ; ^SiOTeppel^, J. Exp. Med . 174: 1483-1489 [1991]) 

;NPl^'fey^ (Bennett^. J. Biol. Chem . 266: 23060-23067 [1991]) ;-r>'^ — 
y ^Xily y Xy^Zf^ (Kurschner^, J. Biol. Chem. 267 : 9354-9360 [ 1992] ) ; 4- 

IBB (Chalupny^. PNAS [USA] 89 : 1Q36Q-1Q364 [1992] ) Mt/tCI g E W-fe:7':^ 
a (Ridgway:S.U^Gorman. J. Cell. Biol . 115#. gjl^#^1448[1991]) cOiK^^^ 

fficD4tc^-rs^^^P-a*-rsfcfecocD4- i go-^Ayr k^v-^-^^?:^ 
o CD4-I %Gwn^m<Dmk\^ny^xn^'^fhfzM^w 

"^^fc-?) 5 ^ i: Sr^l^UTV^So Ashkenazi^^ Intern. Rev. Immunol. 10:219-227(1 



-10- 



993)o mmm^m^ (TNF) {C^-§-fS'l'A7TK--->'>'tM^$*T>TV^S„ 



-efcSrt^^L^c (Ashkenazi^, ttitHSlifc) » -Y Ay T K-^-^^ft, #fs?^?g 
6tJ.flj^t)^-rSc FiJx.f4\ L— feU^^i^l^-feyiJ'-f Ayr K^v-Vf*. jfetBU 

:/^'^«P<©i«rtS/h»M (HEV) coiffij^'ft:^6<]^^cD:fc*<©|stmt L-TftM^tt 

fc (Ashkenazi^, ttlW^rM) c 

>■" h'^^fh'^^ Dietsch^, J. Immunol. Methods 162: 123(1993) (i, #,fe*5^^CD 
Ay T K--->'>'&iSa!bTV^5„ ^-g-W^t*. 5]?^$ttfc-fi#^l^-l' Ay 

^^B!ii^sa«^5, ^^pa^p^M^^tbS^-wmw-f Ayr K-^^>v{cjt 

^{2^-^ Ay T 

fei;#:-^i^yT K^-v'^- (Ab/Ia) df-y :5:i^*^cta3^$^^TV^S 

Berg^. PNAS (USA) 88: 4723-4727 (1991) il, .:^'>X5CD4-I gG;i^fef|^$ 
ttfc-mWrn^HTLfr—f Ayr K--->^^^ 9^{^^!feLfCo rttt.coW9Ef*. 2 
o<DT-A^^i-5 4ift:^)-T-Sr«^b:fco -*cDr-Att. ^jT:<*:g^^#|H*S 

A«, PIC^#:co^^^^i:*lc, 4tl-CD 3^#:(?>5S^fi^*^P>^^;5o CD 4 
- I gGT— A{::J;oT, r (D-S#M6ti5^^»^ ^ISftttTlHIS^fficDCD 3 
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<D^(DCD4- I gGa-a-^-a?>3»#:it'a-53'^Sr»igi-5r i^>^Bg-efc5.o 
Chamow^, J. Immunol. 153:4268 (1994) #:Bg„ icD#jg(D^ 1 (DT— Af*. t h 



m-CD3 KmmRXfH h^i:C-D3 ymmA^hm)^^tl?)o »2CDT-Att. g 

p 1 2 o'^-B-i^mt>^ CD 4 (Dm^n-m.i^u^ 1 1 gG<DF cm^t(Dm^^-^ 

i5'-*BJiaSr#*P«I{c#tp^*tWjfiLy (PBL) H 

"^l#:-^(0?i§e(protuberance-into-cavity)" «B&Sr 
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^^/-f Ayr K-^-»'=3ry 7^) ^'i>*i#ti-st>cDT-*j5„ iiiOTify'-^T'^K 
H2CDjKy ^:/^ KfiO*#tU^>cD^BgrtirBB«§tv5 SS^eSr^ 
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#<, ^tf*L<}49 0%J;»9#v\ 

Hltt, MillsteinS-0?CuelloCDtfrt±i3tm»e«EWgll-a— ^^-f ^S^ff 

EI2 A-2 E(*, ±iBWl:cDffi-C;^NbfcB s Abif>^'®lit^Co^,^TCDWf:« 

H3A-3Ctt. U-^Zf ^ (D'ifH^m^ (03 A) &t)«I gGi-r A/^ oT-'y 
VO^g^-Si^ (0 3B) ^JfrL-T/iS-YA/r K^t/ (0 3 0 »tSig 

HI 4 fi. Ma^mf*ilJMC>fc26c0^^ttlRcc>^||^^CD^S (protuberance-into-c 

avi ty) wm^m^^ \m\^-t S o 

H5f4, A/rJ^cr/y ;xi gG (Ba?^IJ#-^ : 1-3) , IgA (Ba^J#-^ : 
4) . I gD (Mnm^: 5) . I gE (ga?ij»^: 6) Xtl? I gM (Ba?ij#-^ 

: 7) CDC„3ffi«(75:K#lfP^»SSr^i-„ ^t^?:>CO'^ Ay ^'n ^ y V-cTJ^CuS 
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iii«3ttCt^oTl/^S (Deisenhofer. BioChem. 20:2361 [1981]) „ Cj^3^^<D^ 
(HP^ 2 6 %- 1 O "^ftfe" a»« " i " i- J; "9 MtFJC 



Biefi, (h) (BH?iJ«-§-: 8-1 l*5j:tJ«l 6) Sfdfi^X? (m) ( 

Ba^J*-^: 12-15) (Dl gG-!^^^'^'7•<Dft#$|55>a*S^#Si-5 (B=A 

^t^. *f- "■^m" m^n^Wic2:'o^^iv^^ Bfl^lJtt. Miller^. J. Mol.Bio 
L_ 216: 965 (1990) ^t«Cabat#, Sequences of Proteins of Immunological Inte 
rest . National Institutes of Health, Bethesda, MD, 5j{g(1991)o '^'^^^t^ 

1117(4. t h I g G^cDC„3'K«cO^#§|5^?i«Sr^-r„ v'—^li. Miller^ 
. J. Mol. Biol. 216:965(1990) ^O^P^^/O^ttfCo "Sto" ^iS/i^^^tb. */ci 

in 9 ft, *SPh e^^^&tJ^Th r^^^i:*(C. :^#$|55>c7?R*f«CiT 3 6 6 Y 
^t>'Y4 0 7 T^Mtc5ip^#L./cl: h I g G^F c » 2. 9:t>i^'.^ hu — M. 
M^K^-^< Cjj3(D2mi^^m-f- ( "KabatS-^" -Kabat#, Sequences of Pr 
cteins of Immunological Interest, National Institutes of Health, Bethesd 
a, MD, 5 US [1991] )„ 

HI OA-1 0E}4, -YAyr K--^^^- (I a) ^#5^#: (Ab) Mm. (H 
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CD^*«^aiJ^6tl4>*f ^^-To 111 1 0 Ai-i^mm^i^ L ; in l O B ftmmi^A b 
Y4 0 7T, I a T 3 6 6 YSr^L ; EI 1 0 Cft^S#:Ab T 3 6 6 Y, laY 
4 0 7 TSr^b ; El 1 0D{4^^#:A bF405A, IaT39 4 WSr^L ; 111 
1 0 EttSMft:Ab T 366Y:F405A, aT39 4W : Y4 0 7 T^^-f" 

Sy:e^KjW-^^&«:(-±, ^micm^M-r^ t h^tatf*. huMAb4D5-8 (carter 
Proc. Natl. Acad. Sci. USA 89: 4285 [1992]) ^{^ffl bfc^fMHi^J- J: ¥lJ 

m^iv^x^K, mmL-fcmm^m (o. 02-ioMg) icM.<^xmMX'h?) 



^s^v^ffi^ti/fc (R=o. 9993) o 

I. mm 

U V^'RX^m 2(D^V ^-f^ K^* r i ic^oV^T^ 2 y KJ* 

>^K*fctt*§^a5f4tc>Pi-br*S-^#S'l4^*-r5„ mi*5j;o: 
||2 0jKy-<7°^K{c:J;9?f^^!fe$ixS "^«2a#:" ^-^tf r ir^s-et, 
1 doit^^ 2 WjK y KiCi)Px.T5}? y K;i5#;(t-t-5, (j 

3?>Cfll3t^?^^L5 5o M«#»fl^©M^W«Jtf4. m«2»#: Diet 

sch^cDifjtu^mt-tB3*$;n.5-fi!itmW'f A/r K--v'>') , ^assi*: (i^y 

Xii, Chamow#COttitU:S:ifc{CfiSa5$;h.SAb/ I a:3{.^^) ^ S®4ft#: (^ijx 

-a:#mwtn:#:) zitj«s^i5:e-y =i'-v-«5t^^t^o 
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- 1 -T>^ hV-^iy> ; y :xA-^ ; -TV-^^ y >'B-^ ; r/n-T V 

^cDi?a^-^-if*fcf±m^M:/7;^5y— ^^ViStt-ftH^ (t-PA) ^cdt" 



H^-aSO«/3 ; ^>-^:7r y ; RANTES (JStt-fWlCpgfi ^tiSl- 
T-MlCl^ia^J-^iJ^^xSJ^K) . t h-^^P^T— (Mip- 

afc°i/-Bl3*'<7'^ K ; ^ — 9^ if^®l^^ifeS6K ; DN a se ; 

-r:^t f:/ ; r^'^t^^ ; il^±^J?fegH^ (VEGF) ; :^y^^>*/ct*j3feft 
H^fi^-rS U^y^tm ; ®aKA*fcf*D ; y ^^^H^ ; 
^^ttH^ (BDNF) , — P hP7-f V'-a, -4, -5t>b<{4-6 ( 
NT-3, NT-4, NT-5, feU<f*NT-6) , ^;fc}*NG F - /3 ^CD# 
Sj5!8*B^^<^#S^«ttBT- ; Jfil/J^^5-«I^)**B^ (PDGF) ;aFGF 
RXfhFGFm(Dmm^mm!^^m^ ;m&f^^m^ (EGF) ;TGF-j31 
, TGF-/32, TGF-/33, TGF-/34, ^;fc«T G F - /3 5 Sr^tf T G 
F-T/V7r&y^TGF— h 7 7;*— 5 V^^J^:S:H^ (TGF) 

; -f :/^y^ y vfll^AB^- I StJ?-n ( i gf- i St/ 1 gf-ii) ; v"':^ ( 
1-3) - igf-i Wigf-i) . -Y^v-j. y >-m)5)cgB^^-a-saW ; 

CD-3, CD-4, CD-8&U=CD- 1 9^®CD®eW ; :i^y Xd/K^'^ 

;-wmmm^;^j>^/ h^^^^^-.'wmmm^s&m (bmp) 
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SF. CM-CSFlSt.X}-C-CSF%(Dzixi—~mm.m'^ (CSFIS) ; 0tJx.« 

I L - I ~ I L - 1 0^<D4^^-9 — xi4^-^M ( I L) ; Ki^;^ 



^f*:®C„3^1^#©S^^JgET'fct). mi«JKy-<^^K»^#§|5^^ 

ly-auf:^^ [IL-8R] RXl^:^'r^V>'mm2Mi^ [^Jx:«. LFA- 

1 *fcfiGP I I I b/ I I I a] m(Dm,(7:>u±zf3'yi-°V^y'^ Vt 2Mi$^^^ 
f^ir^h<D) . V:>t>'V^V-<^^V (M^i^. #»]**H^ [NGF] , 
— Pha^^-V-S [NT-3] . 5:OT^-fl^»S^*H^ [BDNF] -Ar 
akawa^, J. Biol. Chem. 269 <45) : 27833-27839 [1994] ^D^Radziejewski^^ Bio 
chem. 32(48) :1350[1993]) , mm^m^'^^m^^ V ^y''^ V (M^lS. v^T 
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>-i? — 8 Hr7°^ [I L-8R] S.tK■^'>'X:^^y :/^«2a#: 

L F A- 1 :^fcttGP I I I b / I I I a] ^COmcD y)? V ^-^^ K 

i: 2S#:Srf^fig-rS%co) . y ^"^ K/J^ y K (^rjx.!±\ WSfiScSHT- [N 
GF] , — n hc!7^>'-3 [NT- 3] , AtJ^M-fl##fe^^H^ [B 
DNF] -Arakawa^, J. Biol. Chem. 269(45) : 27833-27839 [1994] ^madziej 
ewski^^ 



Biochem. 32 (48) : 1350 [1993] ) , mm^Lm.i^'^^mM^ ^y'f' V m:^tt. 

Mx.«> b^b^fcttSftS^b [Primatized™] K^) ^-^tf„ 'mff:*;^" {* 
. Fv. Fv' . Fab. Fab' Rr^F (a b' ) aifJt^^tfo 
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ft. SW#cr)ffiWtt^5£«i^ (CDR) ^^(om'&lfi. BfracDWmtt^ mfP'teS: 

(FR) nnmi!^. *fj^;i-?.^^t ^^s^-gm$tLTv^5„ mi-, t h-ftstft:}* 

. g:^#feT;#:^t/#Ab/cCDR^b< A!7 — :^'gH^lJcov^-r^^f-'^)^v^ 

(Ctt. Ay ^nyy VOS^ffiiS (Fc) . ftSetll-fll: b-r Ay iJ^nt/y V 
COt>cDcDiJ^)^C< tfj— gP^*-rS-efc.5.5o t h-fbjiift:!!, MAIKfti (Primatiz 



— *<©r— A;aSM5^iWJ!a$iiJgt-[Rl«:tlbtl-. m>^CDT— A^S^-F c y r I /fei- 
CD 1 5, ^- p 1 8 S^'^VF crRIII (CD16). ^-CD S/^t- 
W&^nU (IDl 0) . m-CDS/fit-p 1 8 5"^''^. fei-CDS/Si-p 
9 7. ^TL-CD S/fet-WlijSBiaMttM^. ^-CD3/^TL-OVCAR-3. 
^-CD3/L-D1 . fei-CDS/irC-y ^^^'WSfljm^^yV 
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"^^^mUW-. ift-EGF^-fe^^iS^/at-CDS, Jt- C D 3 /in:- C AM A 1 , 
fet-CD 1 9. trL-CD3/Mo V 1 8. ^-#S^Jja*&lr^^ ( 

NCAM) /fei-CD3, tn;-^^*g-a-SeW (FBP) /K-CD3. 
ffilS'l4M*H^«J7L)p: ( AM O C - 3 1 ) /^7L- C D 3 ^CD|HJJS#+± b V 

V. ^-CD3 8/in-^?-^y tt-CEA/^-y v^VA^P. !n:--Y>'^'- 
v-in^-a (IFN-a) /fii-/^-^' y K— ^-f -f:^. fit-CEA 

/^-tfV*r/V;^7i3l' K#t-»S-^-r5'b 5— ;fe-<©r-ASr*-r5B s Ab ; ^ 
-CD3 0 X^-r^i-:^ V r ^ (-^-Y h-^'<-»'y ^'^it^'ci }^9^y 

y^(D^m<Dfz.}b<DB s Ab ; fei;-:7^7'"y > /^-m^yy ^ / 
itm^ (tpA) , Si:-7^7'y if-M7°9;^5y— 
^4'fbla^^ (u p A) ^wiHiisiig^/iiSil t ur^ffl b s a b ; St-iS^S 

y#aee (ldd /Si-f c u-fetr^r fcvrk fcyri i 

SfcfiFcyRI I I) ^cD*EBaa«S^-fe:/^t-*J-i-5^feS1«-^#:^SWi:i-5 
BsAb ; JfC-CD 3/Si-:^M'^/t'-<:^l>'f /I^;^ (H S V) . St-TUBJiaUr 



Sbffi?&«fCffiffl-r€)fcJ!?)CDB s Ab ; irC-CEA/Si-EOTUBE. St-CE 
A/m-DPTA. fet-p 1 8 5™''Vtn:-^^:/^>-#co^Xlf bn^fdfi-Ti^ 
t'Jj^{C*5(t5M)Kt^WcDfcie)<DB s A b ; I7:i'^^ri>^^^>^ h i: UTCOB s A 
b (Fanger^, MMjCDt^flS) ; MWcfit- >J^f-d? I g G/^t-^^ y 
-S^^r7H^tr^-«_;^df.,;yy„^ (HRP) ^-y-vh^iJ'^V 

/Si:-#)Kp, fei-HRP/K-F I TC. lin.-CEAy'tn- P -:ffy h-yf^ 

#M&tltrLft:cO0i|(i, K-CD3/trL-CD4/^-CD3 7. tri-CU3y'^- 
CD S/Jit-CD 3 7:S.tF$T:-CD 3/feT:-CD 3 7 ^-^tr., 



-21- 



rh'-^-»(D4J>^/^vi:fV:y^mmmimi. igo^, igOg. igCg, 

I g G^i^-r/iS^-r:/, I gA, IgE, I gD*;fc{4 I gM^CD-jiitc^ 
^ r (c*5V>-C^ffl <t 5 I- " y K^-a-MW /<e?)ffliS{4^ -fis^^c^ 

(E-. L-25.tJ«p-) -fe^^5^>-efo5„ 



iCWO 8 9/0 2 9 2 2 ( 1 9 8 9 if^ 4 6 0 ^fr) . EP314, 317 (1 
9 8 9^5^3 BWil) 9 9 2^5^2 0^=fTCi*|l«^fF^ 5 , 116, 
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9 6 4■^^cM^$^^Tl/^SJ;5(-*a2»#:. Ma3a#:-SfcttMa4»#:i: b 

5o ~Ms^m&o4 j^yr h^'-^-yxDmi-i. cd4- i go/TNF^-fe:/^— i 

gG^tKCD4-I gG/L-ir 1/^-?^^^- I gGSr-atf, *#tCiE-<fc^T-» 
. y W^°*HJ!S^fm^'■fe7'i?' (LHR. L— feU^^^-) © y W^°»*S'^^tg^. 
CD 4CDH I V'^-^mmtm^'B-t>^±h<r)X. H I V^^:ifc}i|3jgiS4^cD^ 

m" r^/m^m (Sfc^^^-ftTK**. nadh. fad^vki^-^ 

0* LV>;K#^:5^tt, 0* L< « I g Gfeift:*^^. L< ttt M g G^ 
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m. 1 

7 i y m9im<Dmm 





1 :S: * 


W M * 




S i£ ft ffi ffi 

J.a^ ACJ- ■X'S l-tLf TJf^ 






( K ;i/ b > ) 


( A 


( A 


T — > (Ala) 


A 


71 . 08 


88.6 


115 


r ;i/ ^ — > (Arg) 


R 


156 . 20 


1 73 . 4 


225 


7" >^ ^ ¥ > ( Asn) 


N 


114.11 


117.7 


1 60 




D 


1 15 . 09 


111.1 


150 


X ^ > ( Cv s ) 


c 


103,14 


I 08 5 




i^;^^ ^ >{Gln) 


O 


128.14 


1 43 . 9 


180 


if )\/ ^ i > ffi f filu) 


E 


129 . 12 




1 ()0 

4 V U 


^ U > ( G 1 V ) 


G 








t >l ^ 5^ > (Hi s> 


H 


137.15 




1<)5 

1 u 




I 


11^ 17 


1 RR 7 


1 7^ 
1 r V 


n V V T. p 11 ^ 


XJ 


11^ 17 

1 1 O > 1 i 


1 Rfi 7 

X oo ■ r 


1 7n 




yr 


1 & O . X o 


I DO ■ U 


9 fin 

^ u u 


y ^ :^ V { Met ^ 


M 


X u 1 * Ci X 


X « 9 


I O u 


:73:~;L/7*-^"> (Phe) 


¥ 


147» 18 


1 89 . 9 


210 


"i:^ a 0 > ( Pro) 


p 


97* 12 


122.7 


145 


^2 U > (Ser) 


S 


87. 08 


89.0 


115 


V :^ > (Thr) 


T 


101.11 


116.1 


140 


V ^) r Y y 7 > (Trp) 


W 


186.21 


227,8 


255 


^ P y (Tyr) 


Y 


163.18 


193.6 


230 


M g > (Val ) 


V 


99.14 


140.0 


155 



T^yil£^)!5>Tfi:*^e»7jc:iO^*r^b§|l^fco IS ji Handbook of Chemistry and 
Physics, 43)t£, Cleveland, Chemical Rubber Publishing Co., 1 96 1 t!)^ Si « 
^ A. A- Zamyatnin, Prog. Biophys. MoK Biol, 24:107-123, 1972A^^CD<Sfl 

^ C, Chothia, J, Mol, Biol, 105; 1-14, 1975**6£D*So S if « ffl « i* CI £0 ± fit 

(Dm 6 - 2 0 t3^«3^n-So 
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*f*L< ttT/V=¥— >- (R) . 73i=^/VT7 — >- (F) s ^nv-^- (Y) 

:SLt>*h y 7'h:7TV (w) ;5^e:.^ltfi^;}^5<, at>»*b<{* by:/b:7Ti^:at/ 

"^|5t" it. ^ 2 <7?7K y K<7?it#§|5:5>^^ ^>SA//c>>/i < i: ^> 1 fflcDT ^ 

M$H?)„ rt^^iiifiS;-r5fcJ6(c. «2cO/ify-<y^5=-KcO:K#§B4^l^co/>/<e< i: 

^*U<}*T7->^ (A) , -feyv (S) , ;^V':^rzV (T) SthV^ P >- ( 



/H3^^/>-, ;r/V=^>', //V-'^yv, /}^^-fe y ^-^tKEllman^. Meth. Enzym. 
202:301-336(1991)(C|Ba!$n5 J; 5''=Cflil'Or 5 /KaSSM#:-eSj-5o 
^<e^5^^T5 y ^^S^^C$-a-5fcJC>('(i. Noren^, Science 244:182(1989) 

N A ^^m^r 5 y mm&^m v ^rf b^W(-?S14{t: 2fcv ^-e r n a ^-y >- 1- h 

n f:iTe^. ami-?, r t ^-^tfo ;*:»IK<^;^?* ^>7'<e < i; 1 fl^TccOT 5 

^isrtjc "iae"5rtg" -efcs^s, r©^<b«. miw^y-t^g^m 

\^mm&xi^m<D^^ mi Rnm 2 ©^jf y }^^<Dm^u^x(Dmm(D 

X-^^^HfiW*fc(ma5l.*nA (NMR) (ci;D#titL5 3 
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^fh^o r'^1*?'i«ST-DNASrjtf5^&tl{-f*fiii-5SWi-±. Mutagenesis: a P 
ractical Approach, M.J. Mcpherson, |S(IRL Press, Oxford, UK(1991) (C^IJJ, 

^sit;; (PGR) 3EM^^^^tf„ 

bV^iH^4-efeSo 5 /eea*<^[Hlte^tt#:0|^tt. Ponders^ 

^Richards, J. Mol. Biol. 193: 775-791(1987) 

*ffi«(;:i3v^T. s^^a#fift:{4. (1) xi'^v-mi^i.'om^^fh^Wf^i^m 

e«a»-tf9 5%J;9#<*-C, *%»*b<«:m»-C'9 9%J;f)#-<*-e. ( 

rt^|5T5:y^BHM^iJ'^^<fi< i-b 1 5«»f-5i::^5>/£mS*-C\ *7ttt (3) ^ 
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isle's;" , "mmmci^n^mm" r-o^ "mwmi^wi^" m<D^n^ ^mmam 

Wi^Wtttt. Bi±i^m<D&:dm&-S'^m-^ i o ^/o^m^-r. 0* b< a 5 

KSB?iJ(7>%?i» 7t {CiK-^ D N Aga^iJ Sr fg-To WM^m o v ^ T il ^iPMSfl 
»»-^(c:tt^g^:a^oii;f^.#f^T?fo5„ L*^L/i;asej, 3ii/y-s>-y— (iigM6t)-e& 

II. mm^^w<Dmm 
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»*:fcfl2 0-8 OiSS(D:^y =f3?^ ^:^^K) ^fflV^T^ ^ D — ^^ViJ^SHS 
o 3l#^§nfc7°n— :/^^v^5 cDNA^fc(4-ir/ A^-ry^ 'J— (D;^^' y— = 
'yif\i.^ Sambrook^^ Molecular Cloning: A Laboratory Manual (New York:Cold 
Spring Harbor Laboratory Press, 1989)® 1 0 — 1 2 ^{CfBaiStvTV^S i 5 

( i) ^wmm 

©mmUK^^TW (sc) ^^ftMErtW (1 p) aiti'ioT. Ifji^rttC^C 
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. SOCI2. 4fci±R&t^R';aS^;fe5T/V=ar/vS-e*)5R^N=C = NR^^ 
tfio^-a-#:»7c<D»<Dl/5~l/l O^ffit/^T. a#:Sl5^i^^Tftlt-f-Sii: 

^/ ^ u—T/l^&Lmi. Kohler &; Milstein, Nature 256:495(1975) {Ci t) * 
e5^^■5/6^ fc5V^fim^^|xLDNAfe (Cabilly^, 3|€|a#if ||4, 816, 567-^) i^i. 

m<Dm^^-^£^J^m>mK Ji3zecoi5(cL-r:^S$lx. :feffilC'KfflLfcSeKl>i# 

iSt-^-§t^. -'^'I'z/y K— =?lEBSS^Sff^^$;^•^•5 (Coding, Monoclonal Antibodie 
s: Principles and Practice , pp. 59-103 [Academic Press, 1986]) o WsK L-X 
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V"^^^— b^ffiI&5>Ki^>"-^^. San Diego, California, USA)^^ ?:> oJfg/^M 
OPC-2 IRIJMPC- 1 l-^^:^mMt^^Dm^^n^h(D^ RXIT;^ Vtf> 
^4zf^7\^'f-^--^\y^iyB>'^ Rockville, Maryland USA;^)^ b A^^t^^c^ S P 

(Kozbor, J> Immunol. , 133: 3001 [1984] ;^O^Brodeur^. Monoclonal Antibody 
Production Techniques and Applications , pp. 51-63, Marcel Dekker, Inc. , N 

ew York, 1987) , ^ n-^^/VStfrg^e^icM bTtt. Boerner^. 

Immunol. , 147(1): 86-95(1991)StJ^ 1 9 9 1 ^ 1 1 ^ 2 8 0 ^fT<?5WO 9 1 / 

1 7 7 6 9 ^N^y^y K--^*[IlIS;^^^^*^t^6i&««iftf^. W^^^W 

fcSv^fijSolt^Ayr (R i a) ^7tfi»m^^^K*r 

(EL ISA) ^CO^^/tr hPf^S^T^yir-^JCj: «9MS^nSo 

^n— t-/V^f;^C0^'a^ilfPt4('^. ^Jx.^^. Munson &; Polland, Anal> Bioc 
hem. 107:220(1980)(D;^^'r ^y^i^-- K5^#fi-J; ^9SiJS^tL#So BfMcO#Mt4 

"CrW;5K^ tl/^o Goding, Monoclonal Antibodies: Principles and Practice , pp 
.59-104 (Academic Press, 1986)o ^(Dtz.}fyKM'Mf<^1^tWmM^. Du 1 b e c 
c oOttfpE a g 1 eJ^flS. R PM I - 1 6 4 0 i#±l6^^tfo Mtcl. ^^--T 
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if 



*3ft50t#:fi^^-g-|i*S (Jh) aeT-»l^»^-^«]iiJ^^s. F^HtttrC#:K^c 

^{^(7?M^*?S< t?fc5 5o ■^ilx.i^. Jakobovits^, Proc. Natl. Acad. Sci. U 
SA 90: 2551-255 (1993) &0«Jakobovits#, Nature 362 : 255-258 (1993) #fl8o 

^ife■5*ife^^tt^*5V^T. feiflsSfcfifei^i^if^tfts McCafferty#, Nature , 34 
8:552-554(1990) Km^^tl^&m^^m l^X^i^y T~i^V ^ V 

mmtmi^-^tc feif*»f>T- ^iiii^t- 5 fc CO »ft fo 5 SiM ^ffiffl b T ^Bi § tt 5 

5o Clackson^. Nature , 352: 624-628 (1991) ^miark^. J. Mol. Biol. 222: 
581-597(1991) ii, :7 r — v'^-T y — Sr-ffiffi bfc-t-X$;^t)5 1 hifiW-<D^m 

fPl4 (nMfSH) CDt hfeT:#:<?5^^ (Mark^, Bio/Technol. 10:779-783[1992] 

) . mm^m>^x±^\^^yr—i?^^y'^v—^mm-r?)tc)^<D:^f^tL-x. m 

-n-S-^^&t)^-^ :x t'>jf|a^X. (Waterhouse^, Nuc. Acids Res. , 21: 2265-2266 [1 

993]) ^re^L-rv^So Imt^i.x. ^i^lh(D^m^'i. ^^ejl^-a^Slxa^/^ 
WT'y K— ^iftJia». ■^«J;5J'^DNA(D»-iUV>'p*&Mi:bTS(ci55ro, - 
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;Morrison#, Proc. Natl. Acad. Sci. 81; 6851 (1984) „ ^CO^dLT. ^lij^l 

"«A" ^KtfP^nSo t h>fbf4. K*:Wi-«Winter^^t;«*PIW%#^ (Jone 

s^. Nature 321 : 522-525 [1986] ; Riechman^, Nature 332: 323-327 [1988] ; Ver 
hoeyen#. Science 239: 1534-1536 [1988]) <7>;^?£{CtA^oT. S*SCDR*fc 

T. ^(Di:^f£ii y-itl^m^^y'^i^i^xiy*) (cabiiiy, ffrwsrSfe) . rrt;i 

*5v^T*«w^'^^^^t h'^mmm^m<r>M^^ii^4¥i: hm^mic^M-t^MJt^-r 

. b ^mm^mm $ ti.fc, 3 ^te-t a / d :/ y v^t^/h*. i < 



-34- 



^^n?>o ^^^^mm^o^^xi^. 199 2^1 2.^ 2 3 ^mn<Dwo9 2/2 

2 6 5 



(ii) -YAy T K^v-^ffSS^ 

S^mmi^X^mm^tlXV^^o ^llx.^^. *ia#rF»4,745,055-S'; EP256,654^ 

; Faulkner^, Nature 298:286 (1982) ; EP120,694; EP125,023; Morrison,! 
> Immun. 123:793(1979); Koehler^, Proc. Natl. Acad. Sci. USA 77:2197(19 
80); Raso^, Cancer Res. 41:2073(1981); Morrison^, Ann. Rev. Immunol. 2 
:239(1984); Morrison, Science 229:1202(1985); Morrison^, Proc. Natl. Ac 
ad. Sci. USA 81:6851(1984) ; EP255,694; EP266,663; ^lFWO88/03559# 

878-^ ; W O 88/03565 ; RXI E P 68, 763^mc -^tl ttfc S:fifc#Mo 

hmm^ivf^^^9 (-^A/T K^v^^-) ^(D^mx^hfhx\^-^?>o xm^ 

^C$B^^^^yt^ Ay r K^-v^^-f^. T^^^ U-ir::/-^ (Gascoigne^, Proc. Natl. 
Acad. Sci. USA 84: 2936-2940 [1987]) ; CD 4 (Capon^, Nature 337:525-531[ 
1989];Traunecker^. Nature 339: 68-70 [1989] ; Zettmeissl#. DNA Cell Biol. 
USA 9: 347-353 [1990] ; St/Byrn^. Nature 344: 667-670 [1990]) ; 

(^^U^-f^) (Watson^. J. Cell. Biol. 110 : 2221-2229 [1990] ; RXMats 
onm. Nature 349: 164-167[1991] ) ; CD4 4 (Aruffo^. Cell 61 : 1303-1313[ 
1990]) ; CD 2 8:SLt>*B 7 (Linsley^, J. Exp. Med . 173: 721-730 [1991]) ;C 
TLA- 4 (Linsley^, J. Exp. Hed . 174: 561-569 [1991]) ;CD22 (Stamenko 
vic^. Cell 66:1133-1144[1991]) ; TNFU±:f^ (Ashkenazi^. Proc. Natl 
.Acad. Sci. USA 88: 10535-10539 [1991] ; Lesslauer#, Eur. J. Immunol . 27:2883-2 
886[1991] ; ^iKPeppel^, J. Exp. Med . 174: 1483-1489 [1991]) ; ^XIK I g E 
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ir7°^Q! (RidgwaySWorman, J. Cell. Biol . 115#, SJi?>J#-^1448[1991]) (DM 



tm^^io^^^t-Ciy^ (Ill3#fig) „ ill", A/T K--v^^^^M 

o 

fip-^. 1 <0«a% 1 1 4*5:i:br. 2 1 6^fecD3»» . 

mmmmici6\^-^x. T v^i^>-T^/mmm±. igG^, igc^sfcttigG 

aMm© (a) ii>'iym^RrfC„2RXfC„3^ fcSVM* (b) ChIs t >->5, 

c„ 2 c„ 3 M« tm-^^ti^. m^m'^^m ^ti?>^mti:^mi^^^ti: t 
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( a ) ACl-ACl ; 

(b) ACh-[ACh, ACl-ACh, ACl-VhCh, -^tz-tiWiCi^-ACji^ ; 

(c) AC^^-ACh-CAC^-ACh, ACl-VhCh. V^Cl-ACh, *fc{*VLCL-VHC„]; 

( d ) ACl-V,iCi,- [AC,i, * fc fiACL-VjiC,,, ^ /t {4VlCl-AC,i] ; 

( e ) VlCl-AC„- [ACl-VhCh, * tz i4VLCL-AC„] ; RXI 

(f) [a-y]„-[v^,c^-VhCh]2 

ntt, 1 ii5^#V^MS-r'fcf9 ; 
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CI,3'KW»F91cOV^-ft^;a^^c^oV^Ti4-a-^^^Sc m^^iS^i^^S^ Hoogenboom^ 
, Mol. Immunol. 28: 1027-1037(1991) (Ci I? $g^$t^■rv^5, 



-rSDNAfi, #:MKJfct4T K----^^'— r Ay :J^~i3yy Vfi^^it-^geK^^ — 

tLii>icm'^^j:^mii. 1989^3;^28 Bmn<DMmwf?Mi,si6,567mcm 
Ay :^^i3:/'y via^jtt, I gG-f Ay :^i3:/y ^fi^s^^^SjfecDtco 

X-h^o fc: h-r Ay T K■--v'>^COV^Tf4. fc h I g G^&I/ I g Gg-f Ay ^'n 
7"y >'ga?iJW'effl;dW*bV\ I gGi^'Kffli-S:ii:»±^<e«f4;S(4, IgGi 

v\ m^iS. I gGgt^-i;^}*. x'oM<. x<o^m^^^-r?)h(DX\ igG^ 

" ffli^s-®-a-b5 5o m<^^^MJi. ifii^mxh-ox ■, i gG-rAyr f-^^-^v 

{4, 2'ffic?3|B)a-»{*:-e&»?> I gAAI/I gM#coi g,^-f^^-f 
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; :Lnh(DmiL(D-^. Glml(±. #^:fe-ffiJ®14-efo5.o *fMK)fC. I gGglC 

#itU rixe><D^'ia:cD5%fll;i^-3iS (G3m5, ll&tj«2l) <D^:iS#^:^fe 

A/ T K---->'V}*, r F-^-i^V-^B^^^i— K-rS c DNA^. Ig cDN 

. g»f>t(-M-r?)iB!^%'ffiffl$tV#S Gascoigne^COtfrW^: 

; Aruffo^, Cell 61 : 1303-1313[1990] ;&mtamenkovic#, Cell 66: 1133-114 
4[1991]#Ji) o gt-a-»##C^'-^7°f±, ^a®;fc*CO I g SlJ#|]gfl?lJC0#^^i£:^ 

^t-r?>o I g GMi^s^^i^^n- K-rs c DNA}^. iftii^fctt^ffijfiLy v 

T-'y ^^-r-e'-s^g v-tci 9 . fo5v^^iJ}^°y 7< (pgr) stfi-± 
y)s^m^rio^o Ayr K-^v-i/© "tk-^-v-^-" ^o^i g^^^^-K-r^ 



-39- 



2. mmRU/'-ir.tc ti^^cpmm 

»sff ^ftffl bT# £>tLfcc 3 ^fcjEit^tcs^sir , mm^itm^^^mm^mis: 

tlX 



i::^5^J^$tl/fcr irtCfcS (Deisehofer, Biochem. 20:2361(1981]) 

m'ms^x(o^i$-mmci3\^^xmmmcm^^titc2^<Dmmrs^<D>>:^/^^y^ m 

(King#, Biochem. J. 281 :317[1992]) » #oT, 

zit;«^#:© Ch 3 mm^^AyXi3:?>:^v Kiit'^*!t:^iim-r 5 ^ t t^-^mx 

&5o ^!f*bV^CI,3ffl^^^l, t h I gG^^CDI gGfei;#:;d-t5«|a|$*xS„ t h 

I g GiCOW§C5>aSti. ElTtC^^nSo 
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h<DX'h^i)^^^^-r?)±MC^ Leem. J. Mol. Biol. 55:379-400(1971) CD* 

ffi^3fi'i*7'o^''^A?rftiHLT. mFf-tVj^(omm(Dmmm^^ (sa) ^ti-^-r 

4#::S.-0^-iflfj|^ffi<^ra<o^3^«<75 s AOO^^iS, ^fccDi 5{-tf-»:$ti.5 : SA ( 

-SA (m&m o ^tv(4, -fi#:?f^^icd6^^TS A^^5a«<7:)y 

-^CD h y --sy^ G 1 y -X-G 1 y (Cjo(t§|WIDT$ yKcoatfe6t)S Atit 

t^^ttS (Rose#, Science 229: 834-838 [1985]) , (a) ^i-^tCJt-^T^i 
#:-CSASr^V^. (b) ^f^g-f-^ h y ■^T'^ K©t>©{C^b-C 2 6 %7|5^© 

SASr 



^-t^mmK bT^M^nSo gp^^^^fc(o^J^; 

-rs h y-<y5^ Ktctt^uTs A< 1 o^/o^w-rs (w^ "m^ntc" ) t^o. 

^0«>rt^S1--5 h y-^:^'?-KJ-tb^bT2 5%>SA> 1 o%^*i-5 (i|]*>. " 
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' I g G ^ S fil M d3 {J- ^ ( Deiaenhof er, Biochemistry 2 0: 2361-23 

70 [1981]) 

^y-^7°^K««igiCdo(i-5aKaj^cD^*{*. I n s i gh t™7°P:^'-'7A 
(Biosym Technologies) ^(Dj^^i:^^ y ^ ^ y^^^'Mt'^'^ -^^i^^VX 
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■5Jtg'l4fo57tCOa*^S#^t-5r ircoMLTii, t N I g GiCOCh3/Ch3 Jt 
1 0 9 0 A^$rSJt)5 47^©jS*W»^ -^Jil'-f4g1-S^'H« 
in, 1 eficO^S^^tf (Deisenhofer, tfltti:SCitt^t/Miller, J. Mol. Biol. 2 
16:965[1990]) » iniClS#(D|21 7 #Mo MMfi. L< tt2*CDtti:^(7)3i&5|Z 

I^/Ky-^T"^ KSr^— Ki~5DNA;4S, Mutagenesis: a Practical Approach , 
man^, W^, 2: 183(1983) J: 19 SHxfe^nTI/^S J; 5 -'7?:5>if-t?J^^-T?fo5o 
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■jj^y h^^i^f*, Well#, Gene 34:315(1985) jcK34$tl-S J; 5 J'l^ 

fiSc § nfc-a-^iKW^MKr^ttc i 19 5 r t J; o TfTfcn#5o P C R^M^ 

ttS (Erlich, Science , 252: 1643-1650 [1991], R. HiguchilC J; S*, p 61-70# 

fig) o 

Sr'X ;t 5 -e ^ 5 o 

■r?)^M^J:Um-±. Cunningham^tMells, Science , 244 : 1081-1085 (1989) J; 

^mM^fz.l-iWMn^Comfjm'^^tl m:^i-S. Arg, Asp, Hi s, Ly 
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. ^*b<ilDNA7ic2p-t?<D^Je:^:^^bT. #(C(4ma#»#:^y-<7°^K^=i 
— K1-5.DNA5r, BffMcOT? y^('af?$tb5 J: J/i^ K^Sr^ DSflli'^* 

Jc>fti-2.'ft:^W*fc{4®^pgW'^c^-^T'*)2)o rn.6.co;^^tt. i 9 8 7<^9fl i 

1 B^^fcOWO 87/05330. St/Aplin and Wriston, CRC Drit. Rev. Bi 
ochem. , pp. 259-306(1981) (Cieai^tt-rv^ So MU^Mm^W^-t ?> 

=1— /K yi^U :t^iyT/U^Ul^<Doh<D—<:>liZ, t^H WfFll4, 640, 835 ; 4,496,6 
89; 4,301,144; 4,670,417; 4, 791, 192*:fc«:4, 179, 337{C^$tv5 i 5 bTSg 



3. ^a#a^co%^ 
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:SLt7^/P'l'^P-^-Y-fe;:^(Kluyveromyces) aS^V ^f^'—, ^#f4 1 9 9 1^ 

— ey 



— ^— . C. T/Vtf*^;^^/P3T$ 7— e~y — i?"— ( 1 9 9 0-^4^ 4 0^^T 
CDEP362, 179) , ^/tJil 9 9 O^pl 1^15 0 BfTCOWO90/13646(C|a^CD 
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9^ 5 K:^y v'Vf'i. »©{cjlL--C*3«?. *fca^Oi>'l'/v^:^!J v'^' (SV4 
^ h M-^-fe- h^fcttT^ h7lf-r^ y V^cD^*#lH^fc«ftfc 

» ^=3^w{clfcv^-r5iw^4^#-^i-s, (b) siais^tt^w^Mp, ^fcf:i ( 

uthern^, J. Molec. Appl. Genet. 1: 327 [1982]) , -^-i ^ J —/V^ 



(Mulligan^, Science 209: 1422 [1980]) -^tz-n./^-^ ^xi-=? ^ (Sugden#, 
Hoi. Cell. Biol. 5:410-413[1985]) #<?3^^J5r'fS.ffli~5o -hIBcO 3 ftO^Jii. 
"^^fiMM. G4 1 8Sfc{4.^:^-^-r-:yv (y^^ixv-) , xgpt {-^^ziy 



>^ 9 — if # ■a tPo 

ISmft:^DHFRftfit^jT-a5^^ h M-^-fe-h (Mtx) Sr-g-tf®«@S64'T- 

Urlaub and Chasin, Proc. Natl. Acad. Sci. USA 77:4216(1980) (clfBjZl! 
$tt-tVN5i5l-i^S$tL> ±im$ttfcDHFR?gtt^^*i-^^/V^S' hcDiP 

m (CHO) iHBJia-e&5, 2>:v^-e. ?^H!Em$nfciNeiiaf*ti:'c-r5«S®^ h h 

Xh^MMnUF Rm^^^mm^tlfcm^iC, rtSttDHFRCD^I^l^lMi^t, 
-fMxf^fcTCC No. CCL6 1 CHO-K 1 ^CD-ffi^cOjia^^^^tCflJ 
ffi-e#5) (EP 117, 060) „ 



mm^-^ r tci 9 3S«^^n»So *H^^fFm 965, 199-^#Rgo 

#^^-5 t r p iM^S^Xf&S (Stinchcob^, Nature 282: 39[1979] ; Kingsman 

Gene 7:141[1979]; ^fcmschemper^. Gene 10: 157[1980]) o t r p 1 
it^S^tt. ATCC No. 44076^fcttPEP4-1^0Dby:/h:7 

r^^'^^^O^^^^t^^^<Wm(D^W0^\cn\^^m^'^—^ (Jones 
, Genetics 85:12[1977]) , mnm^UU^ / J>s^(D t r p \ ^%<D^m^. h 

Leu2-^tS^©* (ATCC 20, 622:Sfcf^38, 626) f^, Le 

1. 6 /^m^)K:/^:^ ^ Kp KD 1 ^/W 
^n-^^ir;:^^#c7:)ff^Kte^cD7tfe^C{iffl^tt#So Bianchi#, Curr. Genet. 1 
2:185 (1987)o KfCft^atCf^, mjfex.^4^^^-^>'CO:^M«S^^^fc*C95ga* 
K. 9^^^;^ (K. lactis) JCOV^T^^^ttTV^So Van den Berg, Bio 

/Technology 8: 135 (1990) o i^^ /W^n -r^i?;:^cOX^ffl^{^ J: 

Fleer^. Bio/Technology 9: 968-975 (1991) □ 

^ij§r-<^ ^-4^(c»At-^ ^ i: J: «:) . Ma^a#::=^- KDN Atc;»ffifi^(caS^ 

Xl'y^ (Chang^, Nature 275 : 615 [1978] ;&U^Goeddel^ 

. Nature 281: 544 [1979]) . T V T ^ --^^ hV^^h^T^ (trp 

) 
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-ifxi^—^—^ (Goeddel, Nucleic Acids Res. 8 : 4057 [1980] E P 36, 776) 
3fetJ«tCt a c:/n^— ^c;DW>^^y iy K:/n^— (deBoer^. Proc. Na 
tl. Acad. Sci. USA 80;21-25[1983]) ^^tPo b/^^ b^c^ . ftlCOK^PCOlP® 

DNA (Siebenlist#. Cell 20: 269 [1980]) iC^^fgfitliCaS^^S ^ i: §r pTI^ i: 

Y)^A\z.m^m^W^^fitiiy^^^^-^^/v:ff7^/ (s. D. ) UMh^t^X^ 

i-^v^^^-^/V-Tffe«9#a AATAAABa^fJ-^feSo ^^COga^fJcO^Tf^. 

y -feu— h^^-^— if<D:/t2^— (Hitzeman^, J. Biol. Chem. 255: 2073 [19 
80]) i^f^VX^(DMWW^ (Hess^, J. Adv. Enzyme Reg. 7 : 149[1968] ;^tJ^Hol 
land, Biochemistry 17: 4900 [1978]) . F^IX-JJ. ^7 9— if. U ir/VT/V^^ t 

—if. 3 -7^^.x7^^.:^^'T;^rw— h ^:=L^— if, tw^— h^^— if. m;::^— 
-x:7m— Vt^ if, :^.::^^^;\y:=L—::^^ y ?<'7—^. mJ^^/v^^-r—^ 

— ■rfoatecos*®:/^^— ji. T/vri^/vy^^b Kn-j^^i-— if 2. '1'yi^ 
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i3V^r^S;^t"5fcJ6^C$fa^ce-<^ ^ — fi, Hitzeman^. EP73 

M'&^y^/^:^ (1 9 8 9^7^ 5 0BtfcOUK2,211,5O4) , Tf 
|?^L< f^f-/Vi?>f/V;:^4 0 (SV4 0) ^co^7^/v;^'i^V ASS^, ^(|x.f^T:^^ 

s V4 0 '?-Y>^^;^<5o|u«:^fcf^mW:::^i=f^— ^^t^. S V4 O 'i7>r/^J:^tt1t^ 
>^^-t>^tpS V4 O0J|5S»f>tt UTfP'^a<#??tl5o Fiers^, Nature 27 
3:113(1978); Mulligan and Berg, Science 209:1422-1427(1980); Pavlakis^ 
. Proc. Natl. Acad. Sci. USA 78: 7398-7402 (1981) o b hf*^ b;^;^fui>^7k 
:^mmmy'^'e-3'—n^ H i ndlllE©JI5BSff)ri:bTfP^a<#?5ix5o G 

reenaway^. Gene 18:355-360(1982), 3^ — LT ^>^/^° b^a— ^ r>^/V;^ 

^ftffl -r 5 mfmm^^i^ ^^^jdn Amm^^ *Bi#fTm 419, 446-^f^ m 

^^^^Tv^So ^co*c7:)tffip^l. >ltH#^m 601, 978-^tcwB3di^fbTv^5o 

ay^. Nature 295: 503-508 (1982) ; ^l^^-^/V-^^X /V;:^ fi^CO^ 5: i^:/^*^— 
if:/in^— (D$iJ#PT^-:^it^^'>;^*BIS^'^^<^b b j3 — :7 m U c 

DNAcO^JStCOV^T. Reyes^. Nature 297 : 598-601 (1982) ; ^ ^ ^ 

S.tKi?f-^*BJia4^-ecOt: h-O-^^? — :7ma>-/3 1 Jtfe^(^5l5it;ioV^T. Canaan 
i and Berg, Proc. Natl. Acad. Sci. USA 79:5166-5170(1982) ; ^ i?;^ 1^71-^3 — 
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T3?teJiat-*5t+5ii»l4CATga^li<D^a.t-oV^T. Gorman^. Proc,Natl> Aca 
d. Sci USA 7 

9:6777-6781(1982) hBMo 

— ^mmia^&l^RXfi^m^i&^^-r. ^^m^(D5' aaimins^, Proc. 
Natl. Acad. Sci. USA 78:993[1981]) RUS' (Lusky^, Mol. Cell Bio. 3: 

1108[1983]) , -O'hvi^^^H (Banerji#, Cell 33: 729 [1983]) JfeU^^C KBB 
(Osborne^. Mol. Cell Bio. 4: 1293[1984] ) fC^V^ffi^fbTV^ 

5o mti.x\^^ m^:^])-:^i^(D^mmic:h?>sv4o^iyy^>'^— (bpio 

— Sr^tfo — coSti^fttDit^SStCOV^Tf^. Yaniv, Nature 
297:17-18(1982) ^>#figo ^^-^^^^i^— KBB^II*^ 5 ' ^fctt 

»ttfi^*BJjs mm:. Mm. ma. kj^^. t ^fzmiL(Dwmm^mw^ 

^^m-r^o ^iSl^tLTt:/^;^^ K*fcf^DNAif>tti. ^^Sir^tt^:/^;^^ 
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-^^^O^, E. coliK12 29 4W (ATCC 3 1, 4 4 6) ^ff^Kfel^^ 



f(Jpg3i>-K^^ l/T— ^tCi?)5^$ff^n^ St^/*fct^Messing^. Nucleic Aci 
ds Res. 9:309(1981)(;>;^&, ^b<f^Maxam^, Methods in Enzymology 65:499 

tnt^'Lx^^m^^tmM^^ ^—(ds^wcco^ t^^-^^^L. 7jk^^xmm^^^ ^ 
wicsfcpp. 16. 17-16. 22o »m^^mu^^ ^-Rxf^^m^^^-r^—m&^m^^^ 

JSa^^±U^\t. Gething#. Nature 293:620-625(1981); Mante 
i^. Nature 281:40-46(1979); Levinson^. EP 117,060; JSOM? 117, 058lrfa 

^ p RK5 (EP 307,247) ^fz.\±p SVI6B (1991^6^13 

tf(^PCTB^f»-^WO91/08291) "^^feSo 

tern 2 9 3 b hE^^BJiS^^ti:. y iym:^^i^^y^Mk(D\^m\^^^x^ RK5— 
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m^rfF^-rSo CDM8-^— ^C0-<:^^— fi. DEAE-^^;^ h9 ^/ffitci 

oTCOSMS^ hi-^/^c^irftffl (Aruffo^. Cell 6 

1 : 1303-1313 [1990] ; ^mettmei ssl#, DNA Cell Biol. (US) 9 : 347-353 [1990] ) 



i:^\iYtimmi^^^ (DHFR) Sr:^-KU G4 1 8(c>^'rsWtt4r# 

^-raftiPfi^:/^:^^ Kco#^TT\ (CHO) ^sesa^-^A^tv 

— v'^7tf^W:/y K— ^^^^JiS^Cj:<9^;tfe*X'6-t?fc;5 5 (Gascoigne^. 
ttlt±}:S:ifc ; :S.U^^Martin^, J. Virol. 67: 3561-3568 [1993]) o 

. ^uy'^y:y:^y^ y''xi'rt^:A^ -^fv^^^'y - ^y 2>.^) ^ 2>.^(d^)V^:^^^ ^ 
y^T * ^;v^^y^tf^^:^^(D^y^r . JS^W^^y. MU^tcB. ;^:y^^^y ;^^U^ 
B. y t: rn:=^/}^/V^;^#(Z)^'^5^/v;:^ 1 9 8 9^4.^ 1 2 0^^t<^DD 

2 6 6, 7 1 0ir:PH^^t^aB. y t: m^/j^/v^ ;^ 4 1 P) . P. r:3^/V:¥/f-* 

y ^ ci^^-^^^fi;, E. c o 1 i 2 9 4 (ATCC 3 1, 4 4 6) X^^^f)^ 
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, E. coli E. coli X1776 (ATCC 3 1, 5 3 7) 

E. coli W3 1 1 0 (ATCC 2 7, 3 2 5 ) ^comcO^t^ffig-efoSo 

-<t-efcSo W3 1 1 OWl-t. E. coli W3 1 1 0 2 7 C 7^ 



tlO^o 2 7 C 7 (D^^fj:^AB^W^\^. tonAA tprS phoAAElS A (argP-lac) 16 
9 ompTA degP41karf^^&So 2 7C7^f^, Tt^ V :^ ^ /^"f^^ — ^ 
^>-3>^tCATCC No. 5 5, 2 4 4 LT. 1 9 9 1 1 0 ^ 3 0 0 
^te*:}xTl/^;5o SUfeirUT. 1 9 9 0^8^ 7 H Sl^jCO^H^fFm 946, 783 
-^tc:M^§ttfc^M-<y:/9XA:/n^T-ifSr*i-5E. col 

TV^^o L':^^V^^^^^. iyyf- i/:?^ u-^^i?;^ • ^^^^/^(Schizosaccharomyces p 
ombe) (Beach and Nurse, Nature 290: 140 [1981] ; 1985^5.^2 P^tfOEP 
139.383) ; ^/V-f-<n'^-<i?j:^#^ (*IS#rFm 943, 529-^ ; Fleer^. tutti 
S:fife) M;tfiK. 9i5'7^^;^(K. lactis) [MW9 8-8C, CBS 6 8 3, C 
BS 4 5 7 4 ; Louvencourt^, J. Bacteriol. 737(1983)] , K. ^^^V^^iYi 
.fragilis) (ATCC 1 2, 4 2 4) , K. U ;^ ;^ (K. bulgaricus) (A 

TCC16, 045) , K. ^^^^"7 ^ (K. wickeramii) (ATCC 2 4, 17 
8) . K. t7/V^(K. walti) (ATCC5 6, 5 0 0) . K. Ki=2y:7^9/VA 
(K. drosophilarum) (ATCC 3 6, 9 0 6 ; Van den Berg#. Hilffiiitifc) . K 
. ^ h U-^ >^;:^ (K. thermotolerans), RXfK. ^^U^i^T ^ (K. marxian 
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us)^ ; 5^ ^ r (yarrowia) [EP 402, 226] ; \f^T • h V (Pichia pasto 
ris) (EP 183,070; Sreekrishna^. J. Basic Microbiol, 28: 265-278 [1988]) 

; ;^ >'iy^^ ; hV ^ ^Vw • y —lyT (Trichoderma reesia) [EP 244, 234] ; 
— t^jX/K'^ " ^ :y 1^" (Neurospora crassa) (Case^^ Proc. Natl. Acad. Sci. 
USA 76: 5259-5263 [1979]) ; :y:=^:t^--( ± (Schwann iomyces) ^!lx.?i 

->'n.r7>^^::^-e-^^i?;^ • V :^ (1 9 9 0^1 OM 3 1 S^^fCDEP 3 

94,538) ; Mt^^iC.*jiRS^. M^H. — u ;^7jf ^ (Neurospora) , ^::=^iyV ^ 
A(Penicillium), b V ^ ^ 5^ ^ (Tolypocladium) (1991^1^100^ 
ffCOWO 91/000357) , StFT;^-</V:¥/V;^^t^^ A. ^•?'^rL9>';^(A. 

nidulans) 

(Ballance^. Biochem. Biophys. Res. Commun. 112 : 284-289 [1983] ; Tilburn^ 
, Gene 26:205-221 [1983] ; Yelton#, Proc. Natl. Acad. Sci. USA 81:1470-14 
74[1984])^U?A. ::^v^^—/V(A.niger) (Kelly and Hynes, EMBQ J. 4: 475-479 [ 
1985])^0#<(Dffi(^«. RXJ^mK »iitcA^^|gT-fe9. -itcm^x-h 

Wi^JiS. Mx^lit. ^^y^Vzf'r'y • :7/V:3f^/V^*(Spodoptera frugiperda) (-f 
^Aiy) , T=r^f:^ • r:^^:/f^(Aedes aegypti) (St) . T^i^'t';^ • T/l-^}f 
^^;^(Aedes albopictus) (jft) ^ Vnyy^"^ • ^ ^ 7 :^';^^/V(Drosophila 
melanogaster) (^y<3^) , .SU^^V^ :y ^ ;^ • ^ U (Bombyx mori) ^^^[rIS ^ tlT 
i/^^o ^>l;tfi. Luckow^, Bio/Technology 6:47-55(1988); Miller^, Genetic 
Engineering , Selow^li^ Vol. 8 (Plenum Publishing, 1986)pp. 277-279;S.tMa 
eda^. Nature 315: 592-594 (1985) #figo V 9 1^:=^^ ^ ^ b XD±ii>(DM^ (O 
Mx.\^T'i^ Y^^^yr • ;^ y (Autographa californicas 
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o 

(Agrobacterium tumefaciens) ^^COft t ^iCig^i"^ ^ i i o T h 

^n. ®^/^*#T^ii*a#a#:DNA^-B5ai-2>^^&^5o mj^. 

&U^^4^y r■7^^^/Hbv^:^^^:^7Wifi^lJ#;0^A^P^^ Depicker#, J. Mol. Ap 

Gen. 1: 561 (1982) o JPx.T. T - D N A 7 8 0 CO_b^jf£M:®5^'^ ^¥St^ tL/cD N 

3?Sr?smt;*fct^±i:*:-r5:ii^:a5prigT^fo5o 1 9 8 9^6^ 2 i 0^ff<?:)EP 3 

21, 196o 

J3SOii^J^iE^Xrtt^&^C/^oTV^5 ( Tissue Culture , Academic Press, Krus 
e and PattersonlBL 1973]) o ^mf^^mMm^^Ml^'^(Dm\^. SV4 0 (C 
OS-7, ATCC CRL1651) (C i 19 J^^ate^fe$^^fc1^/^'|f)liC V 1 ; 
fc Vmmm^ (2 9 3^fc}^SS*«(-*3tt5^*Jcov^Tf-':/^n->'>ft^tb 
fc2 9 Graham^, J. Gen. Virol. 36:59[1977]) ; ^ -^W^JIS 

(BHK, ATCC CCLIO) ; ^^l-^ h W**BJiS/ - D H F R (CHO 
, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA 77: 4216 [1980]) ; -^t^;^ 
ir/Vb— (TM4. Mather, Biol. Reprod. 23: 243-251 [1980] ) ; i^/VW 
(CVl ATCC CCL7 0) ; ry'\}tl% Ky ifVl^W^BJia (VE 
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RO-7 6, ATCC CRL-1 5 8 7) ; hM^M&fSMM^ (He L a 
. ATCC CCL2) ; ><5?Slll*BBJ}a (MDCK. ATCC CCL34) ; 

y<^y^r^ — 9 h^MM^ (BKl. 3A, ATCC CRL 1 4 4 2) ;t 
hWMS (Wl 3 8. ATCC CCL7 5) ; b hfFli*BlS (H e p G2, 
HB 8 0 6 5) ; -TiJ^^fL^ (MMT 0 6 0 5 6 2. ATCC CCL51 
) ; TR llHia (Mather^, Annals N. Y. Acad. Sci. 383: 44-68 [1982]) ; MR 

CBME^ ; F S 4*ffllS ; b^^^ (Hep G 2) "Trfc^o 

b^tL. ::/n^-^-co^^. ^fctiglfMcT^iEM^^- 
tM*6^R#f^tt;ffi L.xffi^ni>o Sambrook^cOHtrm^rmcO 1 . 8 2»^Ctai&^tL 
m^fl?>o Ti^ny^^^'r]) ^ ^yy^yr->^>':^lcX?>mt^n^ Shawm. Gene 



23:315(1983)&Ij^^l 9 8 9^6^ 2 9 P^ti^CTO 89/05859 (CfEili^^X 2) i 5 

0 0§l^f<7)WO 91/00358l:i|BS6$jx5^t-. UT b^V-^^^r^m 

*Ceia^^Spfc/^V^fiS?L»)i^7^CBJ8S{-oV^Tf^. Graham and van der Eb, Virolog 
y 52:456-457(1978) (D U ^^®:::^77V-iy ^7 A^t^&^^f ^ bV\ ^fLW)Wm&^^±^ 

(Dj^M^^(D-^mmm\^. i983^8.^i6 ^mn(D^mwnm^,s99,2i6 

-^tc^ov^TAxxeitci {9fa3^^^^rv^^)o mm---(D]fm^^n. mmma^. van 

Solingen^, J. Bact. 139: 946 (1977) ^OTsiao^, Proc. Natl. Acad. Sci. U 
SA 76:3829(1979) <Dljm{C^)t-z>XMM^tl^o V^^'L^<i:^^^h. UNA^MMcm 
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$ff{Co^''T}4, Keown^^ Methods in Enzymology (1989) ^ Keown#^ Methods in 
Enzymology 185:527-537(1990). S.miansour#. Nature 336:348-352(1988)^ 

^mm<Dmm^Mi^:^ v ]'(7:>m.±Kiim ^ti?>m^mm^ii. sambrook 

o 

^(Dmm'ii'-T^mm-^Ko^. mmm-x^-^mfimm. m^u. HamPio ( 

Sigma) , ift/hiii^^tgjft ( [MEM] , Sigma) , R PM 1-1640 
(S i gma) , ^fV^^y^<D^^-{—^;V^^ ( [DMEM] , S i gma) 

AtV^s Ham and Wallace, Meth. Enz. 58:44(1979) ; Barnes and Sato 
, Anal. Biochem. 102:255(1980) ; 7H:ia#fF^4, 767, 704-^ ; ^4, 657, 866-i- ; W- 
4, 927, 762^ ; ||4, 560, 655^ ; WO 90/03430; WO 87/00195 ; 7|tHS#S#lfll30 
. 985^*fctt*IS«FfFll5, 122, 469^^C|B5&$^^TV^5 V^-ftlO^JfifclS^iNHJia 



. mrnn (hepes^) . ^.^u-^i^v irf/iy^Rxf^f-^i^^i^m) . 

— ^fl^tiltA Maiiimalian Cell Biotechnology: a Practical Approach 
, M. Butlers. IRL Press, 1991(C^V^tii 



-60- 



-efcSo Mtt#Sf^;55Ci,3'K:«^'S-ti'»-n-('{4, Bakerbond ABX™ 
U-J>- (J. T. Baker, Phillipsburg, NJ) W^f^fcfetC^ffiTSj^o 



T;^^^'^^^>^^::^9i^^) . ^ hy:t — :^Z^>'^\ SDS-PAGE. RXI 

Lindmark#, J. Immunol. Meth. 62: 1-13 [1983] ) o SfiWGf^, ^TcD-r ;^ 
y^-^-^RXJ}:: h y 3 iCoV^TJi^^Jx?) (Guss#, EMBO J. 5:1567-1575- 
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[1986]) o T-7^=^y'^V:ff>-'Fi!)^W-^^lti^nm-i. #•< <o*^r;«f 
5. 



T, «*&^M^-^*fc{**^?SC0?^li"effJS»fc*{-PM$tb»5 (Remingto 

n's Pharmaceutical Sciences, 16lS, Osol, A. Ii[1980]) „ fF^^ttStflf^v 

*?y ; v':^. r^VL'^' ^ t;^/-<7=¥>'. r/w^~^>'^fc(iy v^^'^cd 

y^ ; ^Vv=.-;^. -7 ^y -;:^*fcfix=3r;^ h y ^^-^tf^tta 
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y/VD=.^';^*fc»iKy3^^^v^^y =3— /V (peg) ^<?5^-r^>-tt#ffi?S14 

ai-eyk^^a >#lCjtJE^tt-rii J;V\ i (Dg^fffiButtiCDReniingtoTi' s Pharmaceut 
ical SciencesfC^:^ $^TV'>2)o 

mm^mm^^cDmmi'i. m^<^:^mm^x. Mert. ±m\^. m 



l^mMtaUt^tDmn. yi^V^:^'r/\-. y^^K^/>'V^ [^^Jx.fi. Langer^ 
^ J. Biomed. Master. Res. 15: 167-277 (1980) &tFLanger, Chem. Tech. 12:98 
-105(1982) (C|Ba$n.5^y (2-fc Kadev'n^^/v-^iJTi? y h) , ^fc 
JiJJ^y (hf=./VT/l'=i— /V) ] . jKy^iS'g^K (*H#W«3, 773, 919-§-. EP 58 



-63- 



,481) , L-i^/V^ ^'^m&Xf:ff>'-=r:x-'^/U-I^-i^/V-^ ^—h(D:=i:^]}'^— ( 
Sidman^. Biopolymers 22: 547-556 [1983]) . tf — /VT* 

T— h (Langer^, tfrfflSTifC) .Lupron Depo t ™^cD^^'|4¥L^- 

Ko^V^KCEP 133, 988) ^-g-tfo 

3i^i/>'-(fr:^;ur-fe^— NSiKfLK-i/y =1— ^u^^fD/Ky-?-— 100 
„ mm^Mi^^^ttv^y-^n. ^f\.^i^m^(D:&micx^mm^ii?> :de 3 

,218,121; Epstein^, Proc. Natl. Acad. Sci. USA 77:4030-4034(1980); EP 5 

2,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; B;*:ttlS83- 118008; 
*H#rFll4, 485, 045S.m. 544, 545-§- ; MO«(CEP 102, 324„ ffil". I) /K y—J>,i± 



m^h^i: (iK»2 0 0-8 0 o:^-Vi?';^ ho-A) ^SMT?&or. ^<DmW^mi± 
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^t^, S#!7-»M:V^— :^dri^y— ^ (HRP) t 
^inig^SMfcoVN-C. S«#»#:<o/>/.c< ir'fc-^^cDr-Att, AM6tJ(c{ijt: 
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tl^^(Difm^^^^m'(:^ . Hunter^. Nature 144:945(1962); David^, B 

iochemistry 13:1014(1974); Pain#, J. Immunol. Meth. 40: 219 (l981)&U^Nyg 
ren, J. Histochem. and Cytochem. 30:407 (1982) tCfSM^ ^x5:^ffi:d^#*tt2) 

o 

Zola, Honoclonal Antibodies: A Manual of Technique, pp. 147-158 (CRC Pres 
s. Inc. , 1987) 

o *H#rFm 376, iio-§-#M„ mm^M^(Dm2(Dr-j^n. ^ti^mmta 

^^-CtJ;v^ im^-^^-yY-^-y^Tiy^'O . -^Jx.}*. f-^ K-f y^T y-fe-YO- 
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Chamow^, J. Immunol. 153:4268(1994) i o TgEirifB^a! ^ftTV^S t: hll^fei 
-CD3/CD4-I gG=^^9PNl<DCii3 \BliU^iV?>mU^mi$: 

(D-S^m7^^^M±tf^^X.^\cmi'^\^±o ^S^^gt^CAi^7ttcD (protuberance 
-into-cavity) c^r ^^SCO Cj, 3 ^^#:Sr b hft^fii— A / T K^i^^-^T^ 9 ( 
Ab/I a) fei-CD3/CD4- I g G J^?fM^:iiai-5 t^^i-OV ^Ti:bK b 

$P;a^bT. fc b>f[:fei-CD3^#:£»(7:)CH3|iigE:S:r>^CD4- I gOtC, 

nkel^^ Methods Enzymol. 154: 367 [1987] ^U^P. Cater, Mutagenesis: a Pract 
ical Approach, M. J. McphersonJl^ IRL Press, Oxford, UK, pp. 1-25 [1991]) 
. i?'r:t^->^^\^:^^}'^m^m^\C^^mmi^± (Sanger^. Proc. Natl. Ac 
ad. Sci. USA 74: 5463 [1977]) o TK* 4 ^U^EI 7 #Hgo 
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m. 4 



tS-CD3©CH3 


C D 4 C H 3 


T366Y 


Y407T 


T366W 


Y497A 


F405A 


T394W 


Y407T 


T366Y 


T366Y:F405A 


T394V:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y407A 


T366W:T394S 









F405W 


T394S 



^ST 3 6 6t^. ffi^(DCH3®:teEcO^SY4 0 7 C07K*M^E6SS<Z)ffifflF^^- 
&So ^1^1-. asT 3 6 6 fc*f^s±Si^£4>^MSfltf^a»T 407 Kn-r^ 

^D;5-bT«#§|5^^cOffiimco#:a^lSif bT^^$;h./c (EI9) „ 

i*fcV^-T?Kabat#-^i/:^y"A (Kabat#, Sequences of Proteins 
of Immunological Interest, National Institutes of Health, Bethesda, MD, 5 

m-CDSg (L) (H) Ki-S:7r — v^^ K(phagemi 

d) (Shalaby^, J. Exp. Med. 175: 217 [ 1992] :S.tJ^odrigues^, Int. J. Cancer 

(Suppl.) 7:45[1992]) |IirtB3zli ^ ^^T ^ 5 (Chamow#, J. ImmunoL 

153: 4268 [1994]) . C D 4 - I g G^^fr^^i— Kt* S T ^ K (Byrn^ 
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Nature 344: 667 [1990]) t^tCt: hE^lifflJife2 9 3 S{C*- hy>:^:^^i^ h 

(DM^mMl^. —ij'(:mt^?>UNA(Dit^^. Ab/I a^?^^(D)[^m^^^M±t 
^^^Xol^mt^^fCo I a : nm: LmAJjUNA ( 1 5 /z g (D\tm 
fi. ^fcC0iiJ9 tc^>fb^ii"fc : 8:1:3; 7:1:3; 6:1 

:3; 5:1:3; 4:1:3; 3:1:3; 1:0:0; 0:1: 

3o 

^f^^^. SDS -PAGE5>trf-3feA£oT;^^:7^ n:=r .;/;^;^®e^A (Po 
rSep A, BioProcessing Ltd. UK) ^ffiV^Tr :7 ^ ^ffi^b. ^fcV^-e^*L 

ASER^asus^^ToTt (BiioA-lOE) , i^mi^mmm tti:^ ^ t 
n^fcmc^ H^DNASr®x.5ii&*y<^L^^ftffiufco ^f^m(Dm'^\^. pv 

DFM (Natsudaira, J. Biol. Chem. 262: 10035 [1987]) ±(D:^U^ h ny'vi 

r— v^^ }'^t—m(D^h9>':^y^i^->ai^li:. i^ffl^tufc iris «9 coA b / I a 

^7^9, I gG:SLt/I a |^W^»#^^^^^cOfIi^i^^^Cfc (Chamow^. J. Imm 
unol. 153: 4268 [1994]) o 12 1 0 A#flgo JrCft^H^I^X^, "ifcfi I a ^ K 

-r5A^DNAco4>iB^5^^vM^if\ mu^ti?>M}i:^'r?>mm~m^(D^m^m 

< fi:^o I a : H : L(^6 : 1 : 3 COA:^/D N Altf'i. 5 4. 5%C0Ab / I a 

^;^^Sr. I a [^®^»f* (2 2. 5 %) :S:U^ I g G ( 2 3 . 0%) <7:)|^«/£5> 

H^cO^ig-a-fcii-^-b. :$^^ff:*&i-5teA«^AtLTt-tfo/cfgm : 5 0%Ab/ 
I a^p«^. 2 5% I a|^a:ia#:SlF2 5% I g G i: J: < — g:bfco 

^^S^C„3^^t?mtJlXif.0?.W}-. fit- CD 3 Hmm^C-DA-l gG^^ 
, Y4 0 7 T<;:)^|5t^t/T 3 6 6 Y(;)-?^^^^M^^tL^^tt^?>^{C A b / I a 
^;ii^9 2%SrS;t^iR*^%oTlHliR^tt7t (HlOB)o Ab/Ia^;^ 

y(ommtmmifi. um.\^mm. sfci atc^iii^t>ofctBSi^*^»Abfc» 
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T3 6 6 Y^^}^, Y4 0 7T(D^mi^'0 t I^®-fi#:Bi7gt-*f bT i 9 ^MLtt 
C0^>c0i?fc5 t#x.fctL5o Ab/ I a/>-r:/y :y Kco^aj^. ^fiStF^ftco 
f^#cD^t ^CDJt^ (Ab T 3 6 6W, la Y 4 0 7 A) i^J;oTt^W*{^ 
li^>fl:b?'^;6^ofCo ^2(O^^S:U^^»:*f (Ab F4 0 5A, la T394 

w) la T 3 9 Aw^^mmt^(Dnm^mwm^(D^M-^f\^^^^^^\^\^^^^ 

^^^fz^l^. I a Ay^DNACO/h^V^^HSrftfflbT. 7 1%Ab/la=^7« 
^Sr^^Cfc (HIOD) o 2o(7:)3*3Ab7t^SBSr^l^icAttfc^*^ (Ab T 
366Y:F405A. la T 3 9 4 W : Y 4 0 7 T) COffi^n-^fl. A b T 
366 Y, la Y40 7 A^S^gAJit^lfiA b / I a>'>><yy Kc01tX*^3fc# b 
f^t^-Dfz. (0 1 0 CSiU^l 0 ESritfecor i:) o 

Ab T366Y. la Y 4 0 7 A^^xd-^rfflV^T^fbtLfcA b / I a =3r;;< 

95^^Hf^. Wi^b/c^Ht-KorA::^DNAcoitt:i*«W^-^fe#b5^^;5^ofCo M 
(C, ^ll^'S^J'^af^. ^/S HR5/5;57^A (Pharmacia, Piscataway, N 
J) Ai^^(D^:^>^^^ n-^ V^^^y (2 OmM b y ;^-HC 1 4^(7>0 - 3 
OOmM NaCK pH8. 0) tcj:«9. A b / I a ^ fc^gtcl^* ^ 
ttfco ^OOrtti. Ab&IJ^I aCD^S*f6tl^ai^-<^^':^^i§«&tJ5§ia*^5^lCt^^ 
^tcSfef^T^^/c^v^W^ic. ^^/^IIMS^^{$fflbT(^j:i9;^*coAb/I a 

Suresh^. Methods Enzymol. 121 :210[1990]) 

$i§ ^ 4 n'^t^n.^fi^m\^WL{i^^^ r ± 9 . f c -^*b s a b co-srigtt 

^tt^h (g|6#fiP0 . T3 6 6 Y^t>^Y4 0 7 T^mWnn,. t b I gGT-^T 



i 1 ) -i&fi*a 

(i) aiPA: i^ai^>7^-yt? > o - v - y Y 

(ii) ^m<D^m : m m» -^^ u r ^ V m <D m M :^ & 

(my mn<D&i : 16 
( iv) iiWffiSf : 

(A) : > =r V i7 -f>zi— tKU— t^-:? H 
CB ) t) : 460 Point San Bruno Blvd 

( C ) fPfprg : South San Francisco 

( D ) '>l'l ^ : -is ^) 7 ^ }V ~T 

CE) as : 7 ^ ij-^^m 

C F ) a5«#-^ : 94080 

CA) «^*M:3. 5i'>5^, 720Kb7Dvfcf-T'>f;^^' 

(C) ::r'^U — ^-f><y5/'X^A: PC-DOS/MS-DOS 

(D) V7bii7a^7:'>>f>-'^'J'h'f>(WinPatin) 
> 5=- >f ) 

Cvi) Hi US ffl 7^ - 4^ : 

c A ) aisa#^ : 

CB) tBSiS:1996^2M5B 
( C ) ^ : 

(vii) 5feoailS<?>7^ — : 

( A ) mSS#^ : 08/399106 

(B) iUS[|B: 1995^3^10 

(viii) ^m±/^mxmm 

( A ) : Lee, Wendy M. 

( B ) : 00,000 

( C ) #R^/ F ^ h : P092?PCT 
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( ix) amts^ : 

( A ) SIS : 415/225-1994 
( B ) 7 T > ^ 'J : 415/552-9881 
iC) ^ :^ : 910/371-7168 

(2) Be^iJ*^: 1 (Om^ : 
( i ) IB 3^(1 CD ^a" : 

( A) mmcom^ : I 0 s T i J m 
{B ) : T ^ y m 

(D) V4lDi>-:jt$§tt 
(xi)i£^iJ:SEQ ID NO:L 



Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
341 345 350 355 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

3S0 365 370 

Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Asp 

375 380 385 

Gly Glx Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 

390 395 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Afip Lys 

405 410 415 

ser Arg Trp Gin Gin Gly Aen Val Phe Ser Cys Ser Val Met His 

420 42S 430 

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser 
435 440 445 

Pro Gly Lys 

44S 



(2) Be5J»^: 2(0«fi: 
( i ) K5»J<D^*S[ : 

(A) le^JcoS^ : 1 0 B T ^ y Wt 

(D) b:^tnf:;-:[Mf|^3t^ 
(xi)ie?d:SEQ ID N0:2 
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Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
341 34S 350 3S5 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

360 365 370 

Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Asp 
375 380 385 

Gly Glx Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp 

390 395 400 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 

405 410 415 

ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His 

420 425 430 

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser 

435 440 445 



Pro Gly Lys 
448 



( 2 ) iimS^ : 3 CD tt *a : 
C i ) SB ?|J c^) W « : 

( A ) mm <D M ^ : I 0 8 y ^ y 

( D ) h # o - : a li tli 
(xi) E?iJ : S E Q ID N O : 3 



Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
341 345 350 355 

Glu Glu Met Thr Lya Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

360 365 370 

Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Asp 

375 3B0 385 

Gly Glx Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 
390 395 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys 

405 410 415 

Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His 

-420 425 430 

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser 

435 440. 445 

Pro Gly Lys 
448 
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( 2 ) Ba?ij»^ : 4 ^mm : 

( i ) la 9J © !Nf fflt : 

(B)5a?'J^DS:Z^y|® 
( D ) ^ P - : mf*4^ 
Cxi) ffi^J : S E Q ID N O : 4 



Gly Ash Thr Phe Arg Pro Gin Val His Leu Leu Pro Pro Pro Ser 
341 345 350 3S5 

Glu Glu Leu Ala Leu Asx Glx Leu Val Thr Lfiu Thr Cys Leu Ala 

360 365 370 

Arg Gly Phe Ser Pro Lys Asp Val Leu Val Arg Trp Leu Gin Gly 

375 380 385 

Ser Gin Glu Leu Pro Arg Glu Lys Tyr Leu Thr rrp Ala ser Arg 

390 395 400 

Glri Glx Pro Ser Gin Gly Thr Thr Thr Phe Ala Val Thr Ser lie 

405 410 415 

Leu. Arg Val Ala Ala Glu Asp Trp Lys Lys Gly A:5p Thr Phe Ser 

420 425 430 

Cys Met val Gly His Glu Ala Leu Pro Leu Ala Phe Thr Gin tiys 

435 440 445 

Thr lie Asp Arg Leu Ala Gly Lys 
450 453 



(2) IB?!)#^: b (Omn : 
{ i ) Win<^^9k : 

(A) BB^J<3DS^ : 1 0 7 T K y 

(B ) (Dm : y ^ y 

(D) h^l^Pf^-iigf^t^ 
(xi) ffi^J : S E Q ID N O : 5 

Gin Ala Pro val Lys Leu Ser Leu Asn Leu Leu Ala Ser Ser Asp 
341 345 350 355 

Pro Pro Glu Ala Ala Ser Trp Leu Leu Cys Glu Val Ser Gly Phe 

360 365 370 

Ser Pro Pro Asn lie Leu Leu Met Trp Leu Glu Asp Gin Arg Glu 

375 3B0 385 
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Val Asn Thr Ser Gly Phe Ala Pro Ala Arg Pro Pro Pro Gin Pro 
390 395 400 

Gly Ser Thr Thr Phe Trp Ala Trp Ser Val Leu Arg Val Pro Ala 

405 410 415 

Pro Pro Ser Pro Gin Pro Ala Thr Tyr Thr Cys Val Val Ser His 

420 425 430 

Glu Asp Ser Arg Thr Leu Leu Asn Ala Ser Arg Ser Leu Glu Val 

435 440 445 



Ser Tyr 
447 



C2) BE3?!l»^: 6C!>««: 

( i ) mn<Df^m : 

(A) ie^ijiz>M^ : 1 1 0 T ^ J m 

(D) VTKUt?— 
(xi) E ?a : S E Q ID- N O : 6 



Gly Pro Arg Alsi Ala Pro Glu Val Tyr Ala Phe Ala Thr Pro Glu 
341 345 350 355 

Trp Pro Gly Ser Arg Asp Lys Arg Thr Leu Ala Cys Leu He Gin 

360 365 370 

Asn Phe Met Pro Glu Asp lie Ser Val Gin Trp Leu His Asn Glu 

375 380 365 

Val Gin Leu Pro Asp Ala Arg His Ser Thr Thr Gin Pro Arg Lys 

390 395 400 

Thr Lys Gly Ser Gly Phe Phe Val Phe Ser Arg Leu Glu Val Thr 

405 410 415 

Arg Ala Glu Trp Glu Gin Lys Asp Glu Phe He Cys Arg Ala Val 

420 425 430 

His Glu Ala Ala Ser Pro Ser Gin Thr Val Gin Arg Ala Val Ser 

435 440 445 

Val Asn Pro Gly Lys 
450 



C2) m^im^ : 7cDt«*B 

( i ) Be ?y © 4* a : 
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( D ) b # a y - : mm^ 

(xi) Sa ?y : S E Q ID N O : 7 



Asp Glx Asx Thr Ala lie Arg Val Phe Ala lie Pro Pro Ser Phe 

342 345 3S0 355 

Ala Ser lie Phe Leu Tlir Lys Ser Thr L.ys Leu Thr Cys Leu Val 
360 365 370 

Thr Asp Leu Thr Thr Tyr Asx Ser Val Thr lie Ser Trp Thr Arg 
375 380 385 

Glx Asp Gly GLu Ala Val Lys thr Kis Thr Asx lie Ser Glx Ser 
390 395 400 

His Pro Asx Ala Thr Phe Ser Ala Val Gly Glu Ala Ser He Cys 
405 410 415 

Glu Asx Asx Trp Asx Ser Gly Glu Arg Phe Thr Cya Thr Val Thr 
420 42S 430 

His Thr Asp Leu Pro Ser Pro Leu Lys Gin Thr He Ser Arg Pro 
435 440 445 

Lys 
447 



( 2 ) la ^ij ^ ^ : 8 CD mm. : 

( i ) U^KD^m : 

CA) ae^JCDR? : 1 0 S T ^ J Wt 

( D ) h .i^a i?- : 
(xi)iB?iJ:SEQ ID NO:3 

Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
361 365 370 375 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

380 385 390 

Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu Ser Asx Asp 
395 400 405 

Gly Glx Pro Glx Asx Asn Ty^ Lys Thr Thr Pro Pro Val Leu Asp 

410 415 420 

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 

425 430 435 
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Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His 

440 445 450 

GIu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser 

455 460 465 

Pro Gly Lys 
466 

[2) eajrfJS^: 9o?«S: 

( i ) mn<D^m : 

(A) mm<7>m^ : i o i t ^ y m 

{B ) m^^i (DM : T I ^ m 

(D) hdtDi;-:iS#aJt* 
(xi) ga^Jj : S E Q ID N 0 : 9 



Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro ser Arg 
361 365 370 375 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

380 385 390 

Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly 
395 400 405 

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser 

410 415 420 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 

425 430 435 

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu 

440 445 450 

Ala. Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro 
455 4€0 465 

Gly Lys 
467 



(2) ae?jj«#: 1 0 (Dmm : 

( i ) iiMcD^m : 

( D ) h n - : iBJgjK 
(xi)i3?J:SEQ ID NO:10 
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Gly Gin Pro Arg Glx Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg 
361 3€5 370 375 

Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tlir Cys Leu Val Lys 

300 385 390 

GLy Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Ser Gly 

395 400 405 

Gla Pro Glu Asn Asn Tyr Asn Thr Thr Pro Pro Met Leu Asp Ser 

410 415 420 

Asp Gly Ser PK& Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 

425 430 435 

Arg Trp Gin Gin Gly Asn lie Phe Ser Cys Ser val Met His Glu 

440 445 450 

Ala Leu His Aan Arg Phe Thr Gin Lys Ser- Leu Ser Leu Ser Pro 

455 460 465 

Gly Lys 
467 



12) Be 9iJ # ^ : 1 1 ® tS « : 

{ i ) mm(D^m : 

(A) B2^y<3C>m^ : 1 0 TT^yK 
(xDBfi^JiSEQ ID NO: 11 



Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin 
361 365 370 375 

Glu Glut Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 

380 385 390 

Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glx Ser Asn Gly 

395 40O 405 

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser 
41-0 415 420 

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lya Ser 

425 430 435 

Arg Trp Gin Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu 

440 445 450 

Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu 
455 460 465 

Gly lys 
467 
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( A ) O R ^ : 1 0 1 T ^ J m 

{ D ) h d< D - : SSItft 
(xi)gH?lJ:SEQ ID N0:12 



Gly Arg Pro Lys Ala Pro Gin Val Tyr Thr lie Pro Pro Pro liys 
361 365 370 375 

Glu Gin Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met lie Thr 

3fiO 385 390 

Asp Pile Ptie Pro Glu Asp He Thr Val Glu Trp Gin Trp Asx Gly 

395 4D0 405 

Gin Pro Ala Glu Asn Tyr Lys Asn Thr Gin Pro lie Met Asx Thr 

410 415 420 

Asx Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gin Lys Ser 

425 430 435 

Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu 

440 445 4S0 

Gly Leu His Asn His His Thr Glu Lys ser Leu Ser His ser Pro 

455 460 465 

Gly Lys 
467 



(2) mms^ : 1 3 (Bmn : 
( i ) Mm<D^m : 

(A) iB?[J®S^ : 1 0 7 T ^ ^ m 

(D) h^fvas^-rMifig^^t 
{ xi) : S E Q ID N 0 : 1 3 

Gly Pro Val Arg Ala Pro Gin Val Tyr Val Leu Pro Pro Pro Ala 

361 365 370 375 

Glu Glu Met Thr Lys Lys Glx Phe Ser Leu Thr Cys Met He Thr 

380 385 390 
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Gly Phe Leu Pro Ala Glu lie Ala Val Glu Trp Thr Ser Asn Gly 
395 400 405 

Airg Thr Glu Gin Asn Tyr Lys Asn Thr Ala Thr Val Leu Asp Ser 

410 415 420 

Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Glx Lys Ser 

425 430 435 

TYir Trp Glu Arg Gly Ser Leu Phe Ala Cys Ser Val Val His Glu 

440 445 450 

Gly Leu His Asn His Leu Thr Thr Lys Thr Phe Ser Arg Ser Leu 

455 460 465 

Gly Lys 
467 

( i ) m^io^m : 

(A) lE^'JOfi^ : 1 0 77^^/^ 

CB) la^jcDS : T ^ y m 

CD) h^P5^-:ig«6t^ 
Cxi)ia^J:SEQ ID N0:14 



Gly Leu Val Arg Ala Pro Gin Val Tyr Thr Leu Pro Pro Pro Ala 

361 365 370 375 

Glu Gin Leu Ser Arg Lys Asp Val Ser Leu Thr Cys Leu Val Val 

380 385 390 

Gly Phe Asri Pro Gly Asp lie Ser Val Glu Trp Thr Ser Asn Gly 

395 400 405 

His Thr Glu Glu Asn Tyr Lys Asx Thr Ala Pro val Leu Asp ser 

410 415 420 

Asp Gly Ser Tyr Phe He Tyr Ser Lys Leu Asn Met Lys Thr Ser 

425 430 435 

Lys Trp Glu Lys Thr Asp Ser Phe Ser Cya Aen Val Arg His Glu 

440 445 450 

Gly Leu Lys Asn Tyr Tyr Leu Lys Lys Thr He Ser Arg Ser Pro 

455 460 465 

Gly Lys 
46 7 



C 2 ) ge ?|J « ^ : 1 5 CD « *ft : 

( i ) m^KDnm : 
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( D ) h D s/ - : um^ 

(xi) : S E Q ID N 0 : 1 5 



Gly Arg Ala Gin Thr Pro Gin Val Tyr Thr He Pro Pro Pro Arg 
3«1 3S5 370 375 

Glu Gin Met Ser Lys Lys Lys Val Ser Leu Thr Cys Leu Val Thr 

380 385 390 

Asn Phe Phe Ser Glu Ala He Ser Val Glu Trp Glu Arg Asn Gly 

395 400 405 

Glu Leu Glu Gin Asp Tyr Lys Asn Thr Pro Pro He Leu Asp Ser 

410 415 420 

Asp Gly Thr Tyr Phe Leu Tyr Ser Lys Leu Thr Val Asp Thr Asp 

425 430 435 

Ser Trp Leu Gin Gly Glu He Phe Thr Cys Ser Val Val His Glu 

440 445 450 

Ala Leu His Asn His His Thr Gin Lys Asn Leu Ser Arg Ser Pro 

455 460 455 

Gly Lys 
4€7 



( i ) Mf^KO^WL : 

(A) Ba?!l©fi* : 2 9 T ^ ^ m 

(B) E?iJ(E>M::F^ylg 

( D ) h Tjt p =^ - : mm^ 

( X i ) Be : S E Q ID N O : 1 6 

Lys Asp Glu Phe He Cys Arg Ala Val His Glu Ala Ala Ser P 

455 

Ser Gin Thr Val Gin Arg Ala Val Ser Val Asn Pro Gly Lye 

470 475 479 
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